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TITLE OF THE INVENTION 
Shaped resin article and conductive resin composi- 
tion 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a shaped resin 
article. More particularly, the present invention is 
concerned with a shaped resin article comprising; a 
polyamide (A) comprising at least two different polyam- 
ide components, a polyphenylene ether (B), and a spe- 
cific partially hydrogenated block copolymer (C), 
wherein polyamide (A) is present as a continuous phase 
in which polyphenylene ether (B) is dispersed to form a 
dispersed phase, and partially hydrogenated block co- 
polymer (C) is present in at least one phase selected 
from the group consisting of the continuous phase of 
polyamide (A) and the dispersed phase of polyphenylene 
ether (B) , wherein polyamide (A) is exposed on the sur- 
face of the shaped resin article so that the total area 
of the polyamide (A) exposed on the surface of the 
shaped resin article is at least 80 %, based on the 
surface area of the shaped resin article. The shaped 
resin article of the present invention is advantageous 
not only in that the shaped resin article has excellent 



matte surface, but also in that the shaped resin arti- 
cle has excellent strength of adhesion to a coating 
formed on the shaped resin article (which strength of 
adhesion is hereinafter, referred to simply as "coating 
adhesion strength"), and such a coating formed on the 
shaped resin article has excellent sharpness of an im- 
age reflected therein (i.e., the coating has excellent 
luster) . The present invention is also concerned with 
a conductive resin composition comprising: a polyamide 
(A) , a polyphenylene ether (B) , a specific block co- 
polymer (C), a conductive carbonaceous material (D) , 
and wollastonite particles (E) . By the use of the con- 
ductive resin composition of the present invention, it 
becomes possible to produce a shaped article which is 
advantageous not only in that the shaped article has 
excellent matte surface, but also in that the shaped 
article has excellent coating adhesion strength, and a 
coating formed on the shaped article has excellent 
sharpness of an image reflected therein. Further, the 
produced shaped article has a satisfactorily low coef- 
ficient of linear expansion, which is especially advan- 
tageous in the field of large shaped articles, such as 
an automobile fender and an automobile back door. The 
shaped resin article of the present invention and the 
shaped article produced from the conductive resin com- 



position of the present invention can be advantageously 
used in a wide variety of fields, e.g., not only in a 
field of exterior parts for automobiles, but also in 
the fields of electric and electronic parts, parts of 
office automation machines, mechanical parts, and elec- 
tric and interior parts of motorcycles and automobiles . 

Prior Art 

Polyphenylene ethers not only have excellent me- 
chanical properties, excellent electrical properties 
(such as dielectric constant and dielectric dissipation 
factor) and excellent heat resistance, but also have 
excellent dimensional stability. Therefore, poly- 
phenylene ethers have been used in a wide variety of 
fields. However, the moldability of a polyphenylene 
ether is poor. For improving the moldability of a 
polyphenylene ether. Examined Japanese Patent Publica- 
tion No. Sho 45-997 discloses a technique in which a 
polyamide is added to a polyphenylene ether, to thereby 
obtain a polyamide -polyphenylene ether alloy. Further 
various new techniques relating to polyamide-polyether 
alloys are proposed in, for example, U.S. patent Nos . 
431508, 4,732,938 and 4,659,760. Nowadays, polyam- 
ide-polyether alloys are used in a very wide variety of 
fields, such as exterior parts for automobiles. 



Many of exterior parts of automobiles . are usually 
coated. Therefore, in the choice of a material for ex- 
terior parts of automobiles, the strength of adhesion 
of a material to a coating (which strength of adhesion 
is hereinafter, referred to simply as "coating adhesion 
strength") is an important factor. 

Conventionally, various techniques have been pro- 
posed for imparting coating adhesion strength to a 
polyamide-polyphenylene ether alloy. For example. Un- 
examined Japanese Patent Application Laid-Open Specifi- 
cation No. Hei 8-109324 (corresponding to U.S. Patent 
No. 5,554,693) discloses a technique in which a spe- 
cific terpene phenol resin is added to a polyamide 
-polyphenylene ether alloy so as to improve the coating 
adhesion strength of the alloy. Further, Unexamined 
Japanese Patent Application Laid-Open Specification No. 
Hei 3-143571 discloses a technique in which a shaped 
resin article is treated with a surfactant, thereby im- 
proving the coating adhesion strength of the shaped 
resin article without precoating of the shaped article 
with a primer. 

However, each of the above-mentioned techniques 
poses a problem in that an additive is used to improve 
the coating adhesion strength of the alloy, thereby 
causing disadvantages in that the heat resistance of 



the alloy gets lowered, and in that the coated shaped 
particle of the alloy absorbs moisture • Therefore, 
there has been a market demand for a technique for im- 
proving the coatability of a shaped resin article with- 
out the use of an additive. 

Further, as one of the properties which are re- 
quired of large shaped articles (such as an automobile 
fender and an automobile back door) , there can be men- 
tioned a low coefficient of linear expansion. In an 
automobile, there is provided a gap between an automo- 
bile fender and a door, which gap is necessary for 
opening and closing the door. When an automobile 
fender is produced from a material having a high coef- 
ficient of linear expansion, a disadvantage is caused 
in that the size of the above-mentioned gap changes de- 
pending on the ambient temperature. Therefore, it has 
been desired to improve the coefficient of linear ex- 
pansion of a material used for producing the above 
-mentioned large shaped articles . 

In general, the coefficient of linear expansion of 
a material can be improved by adding an organic or in- 
organic filler. However, when an organic or inorganic 
filler is added to a material, a shaped article pro- 
duced from the material is disadvantageous not only in 
that the organic or inorganic filler is likely to be 



biasedly present near the surface of the shaped article, 
but also in that the coating adhesion strength is low- 
ered, and a coating formed on the shaped article has 
poor luster. Therefore, it has been desired to improve 
simultaneously the coefficient of linear expansion and 
coating adhesion strength of a shaped article, and the 
luster of a coating formed on the shaped article. 

SUMMARY OF THE INVENTION 

In this situation, the present inventors have made 
extensive and intensive studies with a view toward de- 
veloping, without the use of any of the above-mentioned 
additives, a polyeimide-polyphenylene ether alloy which 
can be used for producing a shaped article which is ad- 
vantageous not only in that the shaped article has ex- 
cellent matte surface, but also in that the shaped ar- 
ticle has excellent coating adhesion strength, and a 
coating formed on the shaped article has excellent 
sharpness of an image reflected therein. As a result, 
it has unexpectedly been found that the above-mentioned 
object can be achieved by a shaped resin article com- 
prising a polyamide, a polyphenylene ether and a par- 
tially hydrogenated aromatic vinyl/conjugated diene 
block copolymer, wherein the area of polyamide exposed 
on the surface of the shaped resin article is increased 



to a specific level. Further, the present inventors 
have found that an excellent shaped article can be pro- 
duced, without the use of an additive, from a conduc- 
tive resin composition comprising a polyamide (A) , a 
polyphenylene ether (B), a specific block copolymer (C) , 
a conductive carbonaceous material (D) and wollastonite 
particles (E). Specifically, a shaped article produced 
from the conductive resin composition is advantageous 
not only in that the shaped article has excellent matte 
surface, but also in that the shaped article has excel- 
lent coating adhesion strength, and a coating formed on 
the shaped article has excellent sharpness of an image 
reflected therein. Further, such a shaped article has 
an advantageously low coefficient of linear expansion. 
Based on these findings, the present invention has been 
completed. 

Accordingly, it is an object of the present inven- 
tion to provide a shaped resin article which is advan- 
tageous not only in that the shaped resin article has 
excellent matte surface, but also in that the shaped 
resin article has excellent coating adhesion strength, 
and a coating formed on the shaped resin article has 
excellent sharpness of an image reflected therein. 

It is another object of the present invention to 
provide a conductive resin composition which enables 
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the production of a shaped resin article which is ad- 
vantageous in that the shaped article has excellent 
matte surface, in that the shaped article has excellent 
coating adhesion strength, and a coating formed on the 
shaped article has excellent sharpness of an image re- 
flected therein, and in that the shaped article has an 
advantageously low coefficient of linear expansion. 

The foregoing and other objects, features and ad- 
vantages of the present invention will be apparent from 
the following detailed description and the appended 
claims . 

DETAILED DESCRIPTION OF THE INVENTION 
According to the present invention, there is pro- 
vided a shaped resin article comprising: 

a polyamide (A) comprising at least two different 
polyamide components, 

a polyphenylene ether ( B ) , and 

one or more partially hydrogenated block copoly- 
mers (C), each independently obtained by partially hy- 
drogenating an unhydrogenated block copolymer compris- 
ing at least one aromatic vinyl polymer block comprised 
mainly of aromatic vinyl monomer units , and at least 
one conjugated diene polymer block comprised mainly of 
conjugated diene monomer units, the partially hydrogen- 



ated block copolymers (C) including at least one par- 
tially hydrogenated block copolymer (C-1) having a num- 
ber average molecular weight of from 200,000 to 300,000, 

wherein the polyamide (A) is present as a continu- 
ous phase in which the polyphenylene ether (B) is dis- 
persed to form a dispersed phase, and the partially hy- 
drogenated block copolymer (C) is present in at least 
one phase selected from the group consisting of the 
continuous phase of the polyamide (A) and the dispersed 
phase of the polyphenylene ether (B), 

wherein the polyamide (A) is exposed on the sur- 
face of the shaped resin article so that the surface 
area of the polysimide (A) exposed on the overall sur- 
face of the shaped resin article is at least 80 %, 
based on the surface area of the shaped resin article. 

For easier understanding of the present invention, 
the essential features and various preferred embodi- 
ments of the present invention are enumerated below. 

1. A shaped resin article comprising: 

a polyamide (A) comprising at least two different 
polyamide components, 

a polyphenylene ether (B), and 

one or more partially hydrogenated block copoly- 



mers (C), each independently obtained by partially hy- 
drogenating an unhydrogenated block copolymer compris- 
ing at least one aromatic vinyl polymer block comprised 
mainly of aromatic vinyl monomer units , and at least 
one conjugated diene polymer block comprised mainly of 
conjugated diene monomer units, the partially hydrogen- 
ated block copolymers (C) including at least one par- 
tially hydrogenated block copolymer (C-1) having a num- 
ber average molecular weight of from 200,000 to 300,000, 

wherein the polyamide (A) is present as a continu- 
ous phase in which the polyphenylene ether (B) is dis- 
persed to form a dispersed phase, and the partially hy- 
drogenated block copolymer (C) is present in at least 
one phase selected from the group consisting of the 
continuous phase of the polyamide (A) and the dispersed 
phase of the polyphenylene ether (B), 

wherein the polyamide (A) is exposed on the sur- 
face of the shaped resin article so that the surface 
area of the polyamide (A) exposed on the overall sur- 
face of the shaped resin article is at least 80 %, 
based on the surface area of the shaped resin article. 

2. The shaped resin article according to item 1 above, 
wherein the polyamide (A) comprises at least two dif- 
ferent polyamide components having their respective 



different viscosities . 

3. The shaped resin article according to item 1 above, 
wherein the component (A) comprises polyamide 6,6 and a 
polyamide other than polyamide 6,6. 

4. The shaped resin article according to item 3 above, 
wherein the polyamide other than polyamide 6,6 is poly- 
amide 6 . 

5. The shaped resin article according to item 3 above, 
wherein the polyamide other than polyamide 6,6 is a 
polyamide comprising recurring units, each independ- 
ently represented by the following formula (1): 



H 



H 
I 



-C -R^- C-N -R^- N- 



(1) 



wherein each of and R^ independently 
represents a C3-C14 alkylene group or a C6-C9 
arylene group, with the proviso that and 
R^ are not simultaneously a Cs alkylene group 



or a Ce arylene group . 

6. The shaped resin article according to item 1 above, 
wherein the polyamide (A) comprises at least one poly- 
amide component having a terminal amino group content 
of from 1 X 10^ mol/g to 4 x 10^ mol/g. 

7. The shaped resin article according to item 1 above, 
wherein the polyphenylene ether (B) contains relatively 
high molecular weight polyphenylene ether molecules , 
each independently having a molecular weight of 200,000 
or more, and relatively low molecular weight poly- 
phenylene ether molecules , each independently having a 
molecular weight of 5,000 or less, wherein the weight 
ratio of the relatively high molecular weight poly- 
phenylene ether molecules to the relatively low molecu- 
lar weight polyphenylene ether molecules is 0.35 or 
less . 

8. The shaped resin article according to item 1 above, 
wherein the polyphenylene ether (B) contains relatively 
high molecular weight polyphenylene ether molecules , 
each independently having a molecular weight of 200,000 
or more, and relatively low molecular weight poly- 
phenylene ether molecules , each independently having a 



molecular weight of 5,000 or less, wherein the amount 
of the relatively low molecular weight polyphenylene 
ether molecules and the amount of the relatively high 
polyphenylene ether molecules are, respectively, 5 % by 
weight or less and 2 % by weight or less, based on the 
weight of the polyphenylene ether resin (B). 

9. The shaped resin article according to item 1 above, 
wherein the one or more partially hydrogenated block 
copolymers (C) further include at least one partially 
hydrogenated block copolymer (C-2) having a number av- 
erage molecular weight of from 50,000 to 150,000. 

10. The shaped resin article according to item 9 above, 
wherein the at least one partially hydrogenated block 
copolymer (C-1) and the at least one partially hydro- 
genated block copolymer (C-2) collectively include: 

at least one partially hydrogenated block copoly- 
mer having a high aromatic vinyl monomer unit content , 
which is obtained by partially hydrogenating an unhy- 
drogenated block copolymer in which the at least one 
aromatic vinyl polymer block is present in an amount of 
from 60 to 90 % by weight, based on the weight of the 
unhydrogenated block copolymer, and 

at least one partially hydrogenated block copoly- 



mer having a low aromatic vinyl monomer unit content, 
which is obtained by partially hydrogenating an unhy- 
drogenated block copolymer in which the at least one 
aromatic vinyl polymer block is present in an amount of 
from 20 to less than 60 % by weight, based on the 
weight of the unhydrogenated block copolymer, and 

wherein the total amount of the aromatic vinyl 
polymer blocks present in the hydrogenated block co- 
polymers (C-1) and (C-2) is 30 to 40 % by weight, based 
on the total weight of the hydrogenated block copoly- 
mers (C-1) and (C-2), 

11. The shaped resin article according to item 1 above, 
which further comprises at least one carbonaceous mate- 
rial (D) selected from the group consisting of a con- 
ductive carbon black, carbon fibers and carbon nano- 
tubes, and which is produced by melt-kneading a master- 
batch comprising the polyamide (A) having dispersed 
therein the carbonaceous material (D) with the poly- 
phenylene ether (B) , the one or more partially hydro- 
genated block copolymers (C), and optionally at least 
one member selected from the group consisting of an ad- 
ditional cimount of the polyamide (A) and an additional 
amount of the carbonaceous material (D) . 



12. The shaped resin article according to item 1 above, 
which further comprises (E) wollastonite particles hav- 
ing an average particle diameter of from 2 to 9 |xm. 

13. The shaped resin article according to item 12 
above, wherein the wollastonite particles (E) have at 
least two different aspect ratios. 

14. The shaped resin article according to item 1 above, 
which is a pellet . 

15. The shaped resin article according to item 1 
above, which is an automobile exterior part. 

16. A conductive resin composition comprising: 
a polyamide (A) , 

a polyphenylene ether (B), 

a block copolymer (C) comprising at least one 
aromatic vinyl polymer block comprised mainly of aro- 
matic vinyl monomer units, and at least one conjugated 
diene polymer block comprised mainly of conjugated di- 
ene monomer units , 

a conductive carbonaceous material (D) , and 

wollastonite particles (E). 



17. The conductive resin composition according to . 
item 16 above, which is produced by melt-kneading a 
masterbatch comprising the polyamide (A) having dis- 
persed therein the carbonaceous material (D) with the 
polyphenylene ether (B) , the one or more partially hy- 
drogenated block copolymers (C) , the wollastonite par- 
ticles (E), and optionally at least one member selected 
from the group consisting of an additional amount of 
the polyamide (A) and an additional cimount of the car- 
bonaceous material (D) , and wherein the carbonaceous 
material (D) is at least one member selected from the 
group consisting of a conductive carbon black, carbon 
fibers and carbon nanotubes . 

18. The conductive resin composition according to 
item 16 above, wherein the wollastonite particles (E) 
have an average diameter of from 2 to 9 (xm. 

19. The conductive resin composition according to 
item 16 above, wherein the wollastonite particles (E) 
include particles having an aspect ratio of 5 or more 
and particles having an aspect ratio of less than 5, 
wherein the amount of the wollastonite particles (E) 
having an aspect ratio of 5 or more is 50 % by weight 
or more, based on the total weight of the wollastonite 



particles (E) . 



Hereinbelow, the present invention is described in 
detail. 

In one embodiment of the present invention, there 
is provided a shaped resin article comprising: 

a polyamide (A) comprising at least two different 

polyamide components , 

a polyphenylene ether (B) , and 

one or more specific partially hydrogenated block 
copolymers ( C ) , 

wherein the polyamide (A) is present as a continu- 
ous phase in which the polyphenylene ether (B) is dis- 
persed to form a dispersed phase, and the partially hy- 
drogenated block copolymer (C) is present in at least 
one phase selected from the group consisting of the 
continuous phase of the polyamide (A) and the dispersed 
phase of the polyphenylene ether (B) , 

wherein the polyeimide (A) is exposed on the sur- 
face of the shaped resin article so that the surface 
area of the polyamide (A) exposed on the overall sur- 
face of the shaped resin article is at least 80 %, 
based on the surface area of the shaped resin article. 

With respect to the type of polyamide (A) which 
can be used in the shaped resin article of the present 
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invention, there is no particular limitation so long as 
it is a polymer having amide {-NH-C(=0)-} linkages in 
the recurring units thereof. 

In general, a polyeunide . is obtained by, for exam- 
ple, a ring opening polymerization of a lacteun, a con- 
densation polymerization of a diamine and a dicarbox- 
ylic acid, or a condensation polymerization of an 
co-aminocarboxylic acid. However, in the present inven- 
tion, the method for obtaining a polyamide is not lim- 
ited to these examples. 

Examples of diamines mentioned above include ali- 
phatic diamines, alicyclic dicunines and aromatic di- 
amines. Specifically, there can be mentioned tetra- 
methylenediamine , hexamethylenediamine , undecamethyl - 
enediamine , dodecamethylenedieunine , t r idecamethyl - 
enedicunine , 2,2,4- trimethylhexcune thylenediamine , 
2,4,4- trimethylhexamethylenediamine , 5 -methyl- 
nonamethylenediamine , 1,3- bisaminomethylcyclohexane , 
1 , 4 -bisaminomethylcyclohexane , m-phenylenedicimine , 
p-phenylenediamine , m-xylylenediamine and 
p-xylylenediamine . 

Examples of dicarboxylic acids include aliphatic 
dicarboxylic acids, alicyclic dicarboxylic acids and 
aromatic dicarboxylic acids. Specifically, there can 
be mentioned adipic acid, suberic acid, azelaic acid. 



19 



sebacic acid, dodecanolc diacid, 1 , 1 , 3-tridecanoic 
diacid, 1 , 3-cyclohexane dicarboxylic acid, terephthalic 
acid, isophthalic acid, naphthalene dicarboxylic acid 
and a dimer acid. 

Specific examples of lactams include E-caprolactam, 
enanthlactam and co-laurolactam* 

Further, specific examples of co-aminocarboxylic 
acids include e-aminocaproic acid, 7-aminoheptanoic 
acid, 8-ciminooctanoic acid, 9-aminononanoic acid, 
11-aminoundecanoic acid, 12-aminododecanoic acid and 
1 3 - ciminotridecanoic acid . 

In the present invention, the polyamide may either 
be a homopolymer obtained from any of the 
above-mentioned compounds (i.e., lactams, diamines, di- 
carboxylic acids and co-aminocarboxylic acids), or a co- 
polymer obtained by subjecting a mixture of at least 
two types of the above-mentioned compounds to a conden- 
sation polymerization . 

In the present invention, it is also preferred to 
use a polyeimide obtained by a method in which one or 
more of the above-mentioned compounds (i.e., lactams, 

diamines, dicarboxylic acids and co-aminocarboxylic ac- 
ids) are polymerized in a polymerization reactor to 
thereby obtain a low molecular weight oligomer, and the 
obtained oligomer is subjected to further polymeriza- 
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tion in an extruder, or the like, to thereby obtain a 
high molecular weight polymer. 

Examples of polyamides which can be advantageously 
used in the present invention include polyamide 6 , 
5 polyamide 6,6, polycimide 4,6, polyamide 11, polyamide 

12, polyamide 6,10, polycimide 6,12, polyamide 6/6,6, 
polyamide 6/6,12, polyamide MXD { m-xylylenediamine ) , 6 , 
polyeunide 6 , T , polyamide 6,1, polyamide 6 / 6 , T , polyam- 
ide 6/6,1, polyamide 6,6/6,T, polyamide 6,6/6,1, poly- 

10 amide 6/6,T/6,I, polyamide 6,6/6,T/6,I, polyamide 

6/12/6, T, polyamide 6, 6/12/6, T, polyamide 6/12/6,1 and 
polyamide 6,6/12/6,1. Further, it is also possible to 
use a polycimide product obtained by blending or copoly- 
merizing a plurality of different polyamides using an 

15 extruder or the like. 

In the shaped resin article of the present inven- 
tion, as polyamide (A), it is necessary to use two or 
more different polyamide components, and it is pre- 
ferred to use a mixture of two or more different types 

20 of polyamide components having different viscosities. 

As examples of such polyamide mixtures , there can be 
mentioned a polyamide mixture containing a polyamide 
component having a viscosity of 80 ml/g and a polyamide 
component having a viscosity of 150 ml/g, and a polyam- 

25 ide mixture containing a polyamide component having a 



viscosity of 120 ml/g and a polyamide component having 
a viscosity of 115 ml/g, wherein each of the viscosi- 
ties of the polyamide components is measured in accor- 
dance with ISO307 in a 96 % sulfuric acid. When a 
polyamide mixture containing polyamide components hav- 
ing different viscosities is used as polyamide (A) , it 
is preferred that the viscosity of the polyamide mix- 
ture is in the range of from 90 to 130 ml/g, more ad- 
vantageously from 100 to 125 ml/g. Whether or not such 
a polyamide mixture has a viscosity within the above 
-mentioned range can be confirmed by a method in which 
polyamide components to be used in a polyamide mixture 
are dissolved in a 96 % sulfuric acid in the same 
weight ratio as in the polyamide mixture to be prepared, 
thereby obtaining a solution of the polyeunide compo- 
nents, and the viscosity measurement is performed in 
accordance with ISO307 using the obtained solution of 
the polyamide components. As described below, by using 
a combination of polyamide components having different 
viscosities, it becomes possible to improve the coating 
adhesion strength of the shaped resin article without 
sacrificing the mechanical properties of the shaped 
resin article. 

Further, in the present invention, it is preferred 
that at least one of the polyamide components is poly- 
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amide 6,6. The use of polyamide 6,6 as at least one of 
the polyamide components Is advantageous , for example , 
in that it becomes possible to suppress the lowering of 
heat resistance of the shaped resin article. 
5 As a polyamide other than polyamide 6,6, it is 

preferred to use polyamide 6 and/or a polyamide repre- 
sented by the following formula ( 1 ) : 



10 



H 

I 



H 



-C -R^- C-N-R^- N- 
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(1) 



wherein each of R^ and R^ independently 
represents a C3-Ci4 alkylene group or a Cs-Cg 
15 arylene group, with the proviso that and 

R^ are not simultaneously a Cs alkylene group 
or a Ce arylene group . 

Among these polyamides , it is preferred to use at 
least one polycimide selected from the group consisting 

20 of polyamide 4,6, polyamide 6,12, polyamide 6,6/6,1, 

polyamide 6,6/6,T, polyamide 6, 6/6, 1/6, T, polyamide 9,T 
and polyamide 12, T, it is more preferred to use at 
least one polyamide selected from the group consisting 
of polyamide 6,12, polyamide 6,6/6,1 and polyamide 

25 6,6/6,T, and it is most preferred to use polyamide 6,12 



and/or polyamide 6,6/6,1. 

VThen a combination of polyamide 6,6 and a polyam- 
ide other than polyamide 6,6 is used as polyamide (A), 
the amounts of polyamide 6 , 6 and the polyamide other 
than polyamide 6,6 can be appropriately selected; how- 
ever, the amount of polyamide 6,6 is preferably in the 
range of from 99 to 30 % by weight, more preferably 
from 90 to 45 % by weight, most preferably from 80 to 
50 % by weight, based on the weight of polyamide (A). 

Further, it is preferred that polyamide (A) used 
in the shaped resin article of the present invention 
comprises at least one polyamide having a terminal 
amino group content of from 1 x 10^ to 4 x 10^ mol/kg, 
more advantageously from 2 x 10^ to 3 x 10^ mol/kg • In 
such a case, there is no particular limitation with re- 
spect to the terminal carboxyl group content; however, 
it is preferred that the terminal carboxyl group con- 
tent is at least 5 x 10^ mol/g or more, more advanta- 
geously from 6 X 10^ to 13 x 10^ mol/kg. 

With respect to the above-mentioned terminal group 
content(s), polyamide (A) may contain a polyeimide com- 
ponent which has terminal group content(s) outside the 
above-mentioned range(s) so long as at least one of the 
polyamide components used as polyamide (A) has terminal 
group content (s) within the above-mentioned range{s). 



Further, it is preferred to use polyamide 6,6 whicln has 
terminal group content (s) within the above-mentioned 
range (s ) . 

With respect to a method for adjusting the termi- 
nal group content (s) of a polyamide, any conventional 
methods which are well known in the art can be used. 
For example, there can be mentioned a method in which 
at least one compound selected from the group consist- 
ing of a diamine, a monoamine, a dicarboxylic acid and 
a monocarboxylic acid is added to the reaction system 
of a polymerization for producing a polyamide so as to 
obtain a polyamide having a desired terminal group con- 
tent ( s ) • 

Further, in the shaped resin article of the pre- 
sent invention, a conventional metal-containing stabi- 
lizer (used for improving the heat stability of a poly- 
amide) as described in Unexamined Japanese Patent Ap- 
plication Laid-open Specification No. Hei 1-163262 
(corresponding to U.S. Patent No. 4,857,575) may be 
used without causing any problems . 

Among the conventional metal-containing stabiliz- 
ers, especially preferred are Cul , CuCla, copper ace- 
tate and cerium stearate. Also preferred are halogen 
salts of alkali metals, such as potassium iodide and 
potassium bromide. These metal-containing stabilizers 



can be used Individually or in combination. 

It is preferred that the metal-containing stabi- 
lizer is added to polyamide (A) in an amount of 0.001 
to 1 part by weight, relative to 100 parts by weight of 
polyamide (A) . 

Further, in the shaped resin article of the pre- 
sent invention, as a stabilizer other than the above 
-mentioned metal-containing stabilizer, a conventional 
organic stabilizer can be used without causing any 
problems. Examples of organic stabilizers include hin- 
dered phenol antioxidants, such as Irganox 1098; phos- 
phorus-type stabilizers against processing heat, such 
as Irgafos 168; lactone-type stabilizers against proc- 
essing heat, such as HP- 136; sulfur- type heat stabiliz- 
ers; and hindered amine photostabilizers . 

Among the above-mentioned organic stabilizers, 
preferred are hindered phenol antioxidants, phosphorus 
-type stabilizers against processing heat, and a mix- 
ture thereof. The amount of the organic stabilizer is 
preferably from 0.001 to 1 part by weight, relative to 
100 parts by weight of polyamide (A) . 

Further, any of other conventional additives for a 
polyamide can be also added to polyamide (A) . Such ad- 
ditive(s) can be used in an amount of less than 10 
parts by weight, relative to 100 parts by weight of 



polyeimide (A) . 

Excimples of polyphenylene ethers (B) which can be 
used in the shaped resin article of the present inven- 
tion include a homopolymer and a copolymer, each inde- 
pendently comprising a structural unit represented by 
the following formula: 



wherein O represents an oxygen atom, and each 
R independently represents a hydrogen atom, a 
halogen atom, a primary or secondary C1-C3 
lower alkyl group, a C6-C9 aryl group, a C1-C3 
haloalkyl group, a C1-C3 aminoalkyl group, a 
C1-C3 hydrocarbyloxy group or a C1-C3 halohy- 
drocarbyloxy group (in which at least two 
carbon atoms are present between the halogen 
atom and the oxygen atom) . 

Specific excunples of polyphenylene ethers which 
can be used for the shaped resin article of the present 
invention include poly( 2 , 6~dimethyl-l , 4-phenylene 
ether) , poly ( 2 -methyl -6 -ethyl- 1 , 4-phenylene ether) , 




poly ( 2 -methyl- 6 -phenyl- 1 , 4-phenylene ether) and 
poly(2 , 6-dichloiro-l , 4-phenylene ether) . Further exam- 
ples of polyphenylene ethers Include a copolymer of 
2 , 6-dimethylphenol and another phenol (for example, a 
copolymer of 2 , 6-dimethylphenol with 2 , 3 , 6-trimethyl- 
phenol and a copolymer of 2 , 6-dimethylphenol with 
2-methyl-6-butylphenol, which are described in Examined 
Japanese Patent Application Publication No. Sho 
52-17880 (corresponding to U.S. Patent No. 4,011,200)). 

Among the above-mentioned polyphenylene ethers, 
preferred are poly ( 2 , 6-dime thy 1-1 , 4-phenylene ether), a 
copolymer of 2 , 6-dimethylphenol with 2 , 3 , 6- trimethyl- 
phenol, and a mixture thereof. 

With respect to the method for producing poly- 
phenylene ether (B) used in the shaped resin article of 
the present invention, there is no particular limita- 
tion, and any conventional methods can be used. For 
example, there can be mentioned methods as described in 
U.S. Patent Nos . 3,306,874, 3,306,875, 3,257,357 and 
3,257,358, Unexamined Japanese Patent Application 
Laid-open Specification No. Sho 50-51197 (corresponding 
to U.S. Patent No. 3,929,930), Examined Japanese Patent 
Application Publication No. Sho 52-17880, and Unexam- 
ined Japanese Patent Application Laid-Open Specifica- 
tion No- Sho 63-152628 (corresponding to U.S. Patent No. 
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4,011,200) . 

With respect to polyphenylene ether (B) which can 
be used in the shaped resin article of the present in- 
vention, the reduced viscosity (iisp/c) thereof is pref- 
erably in the range of from 0.15 to 0.70 dl/g, more 
preferably from 0.20 to 0.60 dl/g, still more prefera- 
bly from 0.40 to 0.55 dl/g, as measured at 30 C with 
respect to a 0.5 g/dl chloroform solution of the poly- 
phenylene ether . 

The use of a mixture of two or more different 
types of polyphenylene ethers having different reduced 
viscosities as polyphenylene ether (B) is advantageous 
in that a balance of the melt fluidity and impact re- 
sistance of polyphenylene ether (B) can be improved. 
As examples of such a mixture, there can be mentioned a 
mixture of a polyphenylene ether having a reduced vis- 
cosity of 0.45 dl/g or less and a polyphenylene ether 
having a reduced viscosity of 0.50 dl/g or more, and a 
mixture of a polyphenylene ether having a reduced vis- 
cosity of 0.40 dl/g or less and a polyphenylene ether 
having a reduced viscosity of 0.50 dl/g or more, but 
the polyphenylene ether mixtures are not limited to 
those which are exemplified above. 

Polyphenylene ether (B) used in the present inven- 
tion may be in a modified form or may be in the form of 



a mixture of an unmodified polyphenylene ether and a 
modified polyphenylene ether. It is especially pre- 
ferred to use, as polyphenylene ether (B) , a mixture of 
an unmodified polyphenylene ether and a modified poly- 
phenylene ether. 

In the present invention, the "modified poly- 
phenylene ether" means a polyphenylene ether which is 
modified with at least one modifier compound having at 
least one unsaturated bond selected from the group con- 
sisting of a carbon-carbon double bond and a carbon 
-carbon triple bond and having at least one functional 
group selected from the group consisting of a carbox- 
ylic acid group, an acid anhydride group, an amino 
group, a hydroxyl group and a glycidyl group, and any 
of the modified polyphenylene ethers described in 
WO02/094936 can be used. 

The modified polyphenylene ether used for produc- 
ing the shaped resin article of the present invention 
may be in the form of a powder or pellets; however, it 
is preferred that the modified polyphenylene ether is 
in the form of pellets. 

VHien a mixture of an unmodified polyphenylene 
ether and a modified polyphenylene ether is used, there 
is no particular limitation with respect to the amount 
of the modified polyphenylene ether; however, the 
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amount of the modified polyphenylene ether is prefera- 
bly from 10 to 95 % by weight, more preferably from 30 
to 90 % by weight, most preferably from 45 to 85 % by 
weight, based on the weight of polyphenylene ether (B) . 

With respect to the addition of the polyphenylene 
ether in the production of the shaped resin article of 
the present invention, it is preferred that a part or 
all of polyphenylene ether (B) is added to a kneading 
machine (such as an extruder) in the form of pellets 
which have been obtained by melt -kneading the poly- 
phenylene ether (B) , and the resultant is added to a 
reaction mixture. By adding polyphenylene ether (B) in 
the form of such pellets, it becomes possible to im- 
prove the self -conveying ability of the polyphenylene 
ether in the kneading machine (such as an extruder), 
thereby improving the production rate of the shaped 
resin article. In addition, the use of polyphenylene 
ether (B) in the form of the above-mentioned pellets 
has the following advantage. In general, when it is 
intended to improve the production rate of a shaped 
resin article, efficiency of volatilization during the 
production becomes lowered. Therefore, when the ob- 
tained shaped article (e.g., pellets) is used for pro- 
ducing an ultimate molded article using a molding ma- 
chine, the resultant molded article suffers silver 



streaks due to the residence of the molten shaped arti- 
cle (e.g., pellets) in a molding machine. However, by 
the use of the polyphenylene ether in the form of pel- 
lets which have been obtained by melt -kneading the 
polyphenylene ether, it becomes possible to suppress 
the occurrence of such silver streaks. 

Further, it is preferred that polyphenylene ether 
(B) used in the shaped resin article of the present in- 
vention has a specific molecular weight. Specifically, 
it is preferred that polyphenylene ether (B) comprises 
a relatively high molecular weight polyphenylene ether 
having a molecular weight of 200,000 or more and a 
relatively low molecular weight polyphenylene ether 
having a molecular weight of 5,000 or less, and satis- 
fies the following requirements (I) and/or (II): 

(I) a requirement that the weight ratio of the 
relatively high molecular weight polyphenylene ether to 
the relatively low molecular weight polyphenylene ether 
is 0.35 or less; and/or 

(II) a requirement that the amounts of the rela- 
tively low molecular weight polyphenylene ether and the 
relatively high molecular weight polyphenylene ether 
are 5 % by weight or less and 2 % by weight or less, 
respectively, based on the weight of polyphenylene 
ether (B) . 



It is more preferred that both of the above 
-mentioned requirements (I) and (II) are satisfied. By- 
adjusting the molecular weight of polyphenylene ether 
(B) so as to satisfy requirements (I) and/or (II), it 
becomes possible to further improve the coating adhe- 
sion strength of the shaped resin article. 

The measurement of the molecular weights of the 
above-mentioned relatively low molecular weight poly- 
phenylene ether and the relatively high molecular 
weight polyphenylene ether can be performed by a method 
comprising the following steps 1) to 3). 

1) A shaped resin article in an amount sufficient 
for the molecular weight measurement is pulverized. 
Then, the resultant pulverized shaped resin article is 
immersed in chloroform, and a soluble component thereof 
is dissolved therein by an ultrasonic washer or the 
like, thereby obtaining a solution. 

2) The solution obtained in step 1) is analyzed by 
a gel permeation chromatography (GPC) apparatus and an 
ultraviolet spectrometric detector. From the resultant 
data, the molecular weight data is obtained using a 
calibration curve obtained with respect to standard 
polystyrene samples . 

3) The molecular weight data obtained in step 2) 
is processed by a commercially available GPC processing 



software, so as to determine the cunounts of molecules 
having molecular weights within a specific range. 

In the measurement , it is important to operate the 
ultraviolet spectrometric detector at a wavelength 
where an absorption ascribed to the block copolymer (s) 
is not observed, so as not to detect the block copoly- 
mer(s) which elutes concomitantly with polyphenylene 
ether from the solution. 

(Measurement conditions: GPC apparatus: GPC SYSTEM 21, 
manufactured and sold by Showa Denko Co., Japan; detec- 
tor: UV-41, manufactured and sold by Showa Denko 
Co., Japan; solvent: chloroform; temperature: 40 *C; 
columns: columns for the sample (K-G, K-800RL and 
K-800R) and columns for the reference (K-805L, 2 col- 
umns); flow rate: 10 ml/min; wavelength used for detec- 
tion: 283 nm; and pressure: 15 to 17 kg/cm^. ) 

The shaped resin article of the present invention 
may contain a styrene- containing thermoplastic resin in 
an amount of less than 50 parts by weight, relative to 
100 parts by weight of the total of polyamide (A) and 
polyphenylene ether (B) . 

Herein, a styrene-containing thermoplastic resin 
means at least one resin selected from the group con- 
sisting of a polystyrene (homopolymer ) , a rubber 
-modified polystyrene (HIPS), a styrene -acrylonitrile 
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copolymer (AS resin) and a styrene- rubbery polymer 
-acrylonitrile copolymer (ABS resin). 

Further, any of the conventional stabilizers for a 
polyphenylene ether can be used in the production of 
the shaped resin article of the present invention. Ex- 
amples of conventional stabilizers include metal 
-containing stabilizers, such as zinc oxide and zinc 
sulfide; and organic stabilizers, such as a hindered 
phenol type stabilizer, a phosphorous type stabilizer 
and a hindered amine type stabilizer. The amount of 
the stabilizer (s) is preferably less than 5 parts by 
weight, relative to 100 parts by weight of poly- 
phenylene ether (B). 

Furthermore, any of the conventional additives for 
a polyphenylene ether can be used in the production of 
the shaped resin article of the present invention in an 
amount of less than 10 parts by weight, relative to 100 
parts by weight of polyphenylene ether (B). 

Next, an explanation is given with respect to the 
partially hydrogenated block copolymer (C) which can be 
used in the shaped resin article of the present inven- 
tion . 

The partially hydrogenated block copolymer (C) 
which can be used in the shaped resin article of the 
present invention is obtained by partially hydrogenat- 



ing an unhydrogenated block copolymer comprising at 
least one aromatic vinyl polymer block comprised mainly 
of aromatic vinyl monomer units, and at least one con- 
jugated dlene polymer block comprised mainly of conju- 
gated dlene monomer units . 

The partially hydrogenated block copolymer (C) in- 
cludes at least one partially hydrogenated block co- 
polymer (C-1) having a number average molecular weight 
of from 200,000 to 300,000. 

In the present invention, "an aromatic vinyl poly- 
mer block comprised mainly of aromatic vinyl monomer 
units" means an aromatic vinyl polymer block which con- 
tains aromatic vinyl monomer units in an amount of at 
least 50 % by weight, based on the weight of the aro- 
matic vinyl polymer block. It is preferred that the 
aromatic vinyl polymer block contains aromatic vinyl 
monomer units in an amount of 70 % by weight or more, 
more advantageously 80 % by weight or more, most advan- 
tageously 90 % by weight or more, based on the weight 
of the aromatic vinyl polymer block. 

Similarly, "a conjugated dlene polymer block com- 
prised mainly of conjugated dlene monomer units" means 
a conjugated diene polymer block which contains conju- 
gated diene monomer units in an amount of at least 50 % 
by weight, preferably 70 % by weight or more, more 



preferably 80 % by weight or more, most preferably 90 % 
by weight or more, based on the weight of the conju- 
gated diene polymer block. 

The above-mentioned aromatic vinyl polymer block 
may be, for example, a copolymer block in which a small 
amount of conjugated diene monomer units are randomly 
inserted between the aromatic vinyl polymer units. 

Similarly, the above-mentioned conjugated diene 
polymer block may be, for example, a copolymer block in 
which a small amount of aromatic vinyl monomer units 
are randomly inserted between the conjugated diene 
monomer units. 

Specific examples of aromatic vinyl compounds used 
for forming the aromatic vinyl monomer units include 
styrene, a-methyl styrene and vinyl toluene. These 
compounds can be used individually or in combination. 
Among the above -exemplified compounds, styrene is espe- 
cially preferred. 

Specific examples of conjugated dienes used for 
forming the conjugated diene monomer units include bu- 
tadiene, isoprene, piperylene and 1 , 3-pentadiene . 
These compounds can be used individually or in combina- 
tion. Among the above -exemplified compounds, butadiene, 
isoprene and a mixture thereof are preferred. 

With respect to the microstructure of the conju- 



gated diene polymer block of partially hydrogenated 
block copolymer (C), it is preferred that the 1,2 -vinyl 
bond content or the total content of the 1,2 -vinyl bond 
and the 3, 4 -vinyl bond is 5 to 80 %, more advanta- 
geously 10 to 50 %, most advantageously 15 to 40 %. 

With respect to the unhydrogenated block copolymer 
used for producing partially hydrogenated block copoly- 
mer (C), it is preferred that aromatic vinyl polymer 
block (a) and conjugated diene polymer block (b) have a 
block configuration selected from the group consisting 
of a-b, a-b-a and a-b-a-b. The block copolymer may be 
a mixture of different block copolymers having the 
above-mentioned block configurations. Among the 
above-mentioned block configurations, a-b-a and a-b-a-b 
are more preferred, and a-b-a is most preferred. 

Further, it is necessary that the block copolymer 
used in the present invention be a partially hydrogen- 
ated block copolymer. 

The "partially hydrogenated block copolymer" 
herein means a copolymer which is obtained by hydrogen - 
ating any of the above-mentioned unhydrogenated block 
copolymers wherein the degree of hydrogenation of the 
aliphatic double bonds in the conjugated diene polymer 
block is more than 0 % and less than 100 %. The degree 
of hydrogenation of the partially hydrogenated block 
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copolymer is preferably 50 % or more and less than 

100 %, more preferably 80 % or more and less than 100 %, 

most preferably 98 % or more and less than 100 %. 

Further, it is necessary that the partially hydro- 
genated block copolymer contained in the shaped resin 
article of the present invention include a partially 
hydrogenated block copolymer (C-1) having a number av- 
erage molecular weight of from 200,000 to 300,000. 
When only a partially hydrogenated block copolymer hav- 
ing a number average molecular weight of less than 
200,000 is used, the disadvantage is that the coating 
adhesion strength of the shaped resin article is low- 
ered. On the other hand, when only a partially hydro- 
genated block copolymer having a number average molecu- 
lar weight of more than 300,000 is used, the disadvan- 
tage is that the melt fluidity of the resin composition 
used for producing the shaped resin article is lowered. 

In the present invention, the number average mo- 
lecular weight is measured by a gel permeation chroma- 
tography (GPC) apparatus (GPC SYSTEM 21, manufactured 
and sold by Showa Denko Co., Japan), using an ultravio- 
let spectrometric detector {UV-41, manufactured and 
sold by Showa Denko Co. , Japan) and a calibration curve 
obtained with respect to standard polystyrene samples. 
(Measurement conditions: solvent: chloroform; tempera- 



ture: 40 **C; columns: columns for the sample (K-G, 
K-800RL and K-800R) and columns for the reference 
(K-805L, 2 columns); flow rate: 10 ml/min; wavelength 
used for detection: 254 nm; and pressure: 15 to 17 
kg/cm^.) In the measurement of the number molecular 
weight , a low molecular weight component formed due to 
the deactivation of a polymerization catalyst may some- 
times be detected, but such a low molecular weight com- 
ponent is ignored in the calculation of the molecular 
weight. In general, a correctly calculated molecular 
weight distribution (weight average molecular 
weight /number average molecular weight ratio) is in the 
range of from 1.0 to 1.1. 

In the shaped resin article of the present inven- 
tion, as the above-mentioned partially hydrogenated 
block copolymers (C), it is possible to use a mixture 
of at least one partially hydrogenated block copolymer 
(C-1) having a number average molecular weight of from 
200,000 to 300,000 and at least one partially hydrogen- 
ated block copolymer (C-2) having a number average mo- 
lecular weight of from 50,000 to 150,000. By using a 
mixture of partially hydrogenated block copolymers (C- 
1) and {C-2), it becomes possible to improve the coat- 
ing adhesion strength of the shaped resin article, and 
the balance of the impact resistance and melt fluidity 
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of the resin composition used in the production of the 
shaped resin article. 

When a mixture of at least one partially hydrogen- 
ated block copolymer (C-1) and at least one partially 
hydrogenated block copolymer {C-2) is used as partially 
hydrogenated block copolymers (C), it is preferred that 
the at least one partially hydrogenated block copolymer 
(C-1) and the at least one partially hydrogenated block 
copolymer (C-2) collectively include: 

at least one partially hydrogenated block copoly- 
mer having a high aromatic vinyl monomer unit content , 
which is obtained by partially hydrogenating an unhy- 
drogenated block copolymer in which the at least one 
aromatic vinyl polymer block is present in an amount of 
from 60 to 90 % by weight, based on the weight of the 
unhydrogenated block copolymer, and 

at least one partially hydrogenated block copoly- 
mer having a low aromatic vinyl monomer unit content, 
which is obtained by partially hydrogenating an unhy- 
drogenated block copolymer in which the at least one 
aromatic vinyl polymer block is present in an amount of 
from 20 to less than 60 % by weight, based on the 
weight of the unhydrogenated block copolymer, 

wherein the total amount of the aromatic vinyl 
polymer blocks present in the hydrogenated block co- 



polymers (C-1) and (C-2) is 30 to 40 % by weight, based 
on the total weight of the hydrogenated block copoly- 
mers (C-1) and (C-2). 

By using such a mixture of at least one partially 
hydrogenated block copolymer having a high aromatic vi- 
nyl monomer unit content and at least one partially hy- 
drogenated block copolymer having a low aromatic vinyl 
monomer unit content, it becomes possible to obtain a 
shaped resin article which is improved in respect both 
of impact resistance and stiffness at high temperatures. 

In such a case, it is especially preferred to use 
partially hydrogenated block copolymer (C-2) (having a 
number average molecular weight of from 50,000 to 
150,000) which has a high aromatic vinyl monomer unit 
content, and is obtained by partially hydrogenating an 
unhydrogenated block copolymer in which the aromatic 
vinyl polymer block(s) is present in an amount of from 
60 to 90 % by weight, based on the weight of the unhy- 
drogenated block copolymer. Further, with respect to 
the partially hydrogenated block copolymer having the 
above-mentioned specific number average molecular 
weight and the above-mentioned specific aromatic vinyl 
polymer block content, it is preferred to use a block 
copolymer having a number average molecular weight and 
an aromatic vinyl polymer block content such that the 



number average molecular weight of the aromatic vinyl 
polymer blocks becomes 20,000 or more. 

The number average molecular weight of aromatic 
vinyl polymer blocks of a block copolymer can be calcu- 
lated from the number average molecular weight of the 
block copolymer mentioned above in accordance with the 
following formula : 

Mn(a) = {Mn x a/(a + b)}/N 
wherein Mn(a) represents the number average 
molecular weight of the aromatic vinyl poly- 
mer blocks; Mn represents the number average 
molecular weight of the block copolymer; "a" 
represents the % by weight of the total of 
the aromatic vinyl polymer blocks , based on 
the weight of the block copolymer; "b" repre- 
sents the % by weight of the total of the 
conjugated diene polymer blocks, based on the 
weight of the block copolymer; and N repre- 
sents the number of the aromatic vinyl poly- 
mer blocks in the block copolymer. 

The above-mentioned partially hydrogenated block 
copolymer may be a mixture of different block copoly- 
mers so long as each of the block copolymers does not 
adversely affect the properties of the shaped resin ar- 
tide of the present invention. For example, the block 
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copolymer may be a mixture of block copolymers having 
different block configurations, a mixture of block co- 
polymers containing different aromatic vinyl monomer 
units, a mixture of block copolymers containing differ- 
ent conjugated diene monomer units, a mixture of block 
copolymers having different 1,2-vinyl contents or dif- 
ferent total contents of 1,2-vinyl bond and 3, 4 -vinyl 
bond, a mixture of block copolymers having different 
aromatic vinyl monomer unit contents, and a mixture of 
block copolymers having different degrees of hydrogena- 
tion. 

The above-mentioned unhydrogenated block copolymer 
can be produced by any conventional methods . The above 
-mentioned hydrogenation of an unhydrogenated block co- 
polymer can also be performed by any conventional meth- 
ods . 

In the present invention, it is also preferred to 
use a modified or partially modified block copolymer or 
a block copolymer premixed with an oil, which are de- 
scribed in WO02/094936. 

The shaped resin article of the present invention 
may further comprise a carbonaceous material (D) . By 
adding carbonaceous material (D), it becomes possible 
to use the shaped resin article in application fields 
where a shaped resin article is required to have con- 



ductivity . 

Carbonaceous material (D) which can be used in the 
shaped resin article of the present invention is a car- 
bonaceous filler which is capable of improving the con- 
ductivity (i.e., lowering the volume resistivity) of 
the shaped resin article by addition thereof. 

Among such carbonaceous materials, especially pre- 
ferred are a conductive carbon black, carbon fibers and 
carbon nanotubes . These carbonaceous materials can be 
used individually or in combination . As a conductive 
carbon black which can be used in the present invention 
there can be mentioned the conductive carbon black de- 
scribed in WOOl/081473. Excimples of commercially 
available conductive carbon blacks include Ketjen Black 
EC and Ketjen Black EC600JD (each manufactured and sold 
by Ketjen Black International Company, Japan) . As an 
example of carbon fibers which can be used in the pre- 
sent invention, there can be mentioned very fine carbon 
fibers described in WO94/023433. Carbon nanotubes, in 
a broad sense, are included in carbon fibers; however, 
in general, a carbonaceous material having a specific 
tubular structure is referred to as a "carbon nanotube" 
In the present invention, the term "carbon nanotube" 
means carbonaceous fibers and the like having a hollow 
structure, a small amount of branches and a fiber di- 



ameter of less than 75 nm, as described in U.S. Patent 
Nos. 4,663,230, 5,165,909, 5,171,560, 5,578,543, 
5,589,152, 5,650,370 and 6,235,674. Further, carbon 
nanotubes may be in the form of a coil having a coil 
pitch of 1 (xm or less. In the present invention, the 
carbon nanotubes may have either a single layer struc- 
ture or a multilayer structure. Further, the carbon 
nanotubes also include those which have a relatively 
large amount of branches, a hollow structure and a fi- 
ber diameter of 75 nm or more. As an excunple of com- 
mercially available carbon nanotubes, there can be men- 
tioned BN FIBRIL (manufactured and sold by Hyperion Ca- 
talysis International , U . S . A ) . 

In the shaped resin article of the present inven- 
tion, it is preferred that the eimount of carbonaceous 
material (D) is from 0.5 to 2.5 % by weight, more ad- 
vantageously from 1.0 to 2.0 % by weight, based on the 
weight of the shaped resin article. 

As a preferred method for incorporating carbona- 
ceous material (D) into the shaped resin article of the 
present invention, there can be mentioned a method in 
which at least a portion of carbonaceous material (D) 
is dispersed in at least a portion of at least one mem- 
ber selected from the group consisting of polyamide (A) , 
polyphenylene ether (B) and partially hydrogenated 
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block copolymer (C) to obtain a masterbatch, and the 
thus obtained masterbatch (having carbonaceous material 
(D) dispersed therein) is used in the production of the 
shaped resin article. More preferred is a method in 
which at least a portion of carbonaceous material (D) 
is dispersed in at least a portion of polyamide (A) to 
obtain a masterbatch, and the thus obtained masterbatch 
is used in the production of the shaped resin article. 
With respect to the method for producing the above 
-mentioned masterbatch, there is no particular limita- 
tion; however, most preferred is a method in which the 
masterbatch is produced by melt -kneading using an ex- 
truder. Specifically, there can be mentioned a method 
which uses a co-rotating twin-screw extruder having at 
least one first inlet and at least one second inlet 
which are, respectively, provided at an upstream por- 
tion(s) and a downstream portion(s) of the extruder, 
wherein the inside of the extruder is preheated to 250 
to 300 *C, and wherein a resin component ( s ) , such as 
polyamide (A), is fed to the extruder from the first 
inlet(s), thereby melt-kneading the resin(s) at an up- 
stream portion of the extruder, while feeding carbona- 
ceous material (D) to the extruder from the second 
inlet(s), thereby melt-kneading the resin(s) and carbo- 
naceous material (D) at a downstream portion of the ex- 



truder. In this method, it is preferred that the resin 
temperature is less than 340 *C. The amount of carbo- 
naceous material (D) contained in the masterbatch is 
preferably from 5 to 30 % by weight, more preferably 
from 8 to 25 % by weight, based on the weight of the 
masterbatch . 

With respect to the form of the above-mentioned 
masterbatch containing at least a portion of carbona- 
ceous material (D), there is no particular limitation, 
and the masterbatch may be in any form, such as a pow- 
der, pellets, a sheet, a strand, or a mass having an 
indefinite shape; however, it is preferred that carbo- 
naceous material (D) is in the form of pellets. 

As the above-mentioned masterbatch, there can be 
used a commercially available masterbatch. As an exam- 
ple of commercially available masterbatches , there can 
be mentioned a polyamide 6 6 /carbon fiber masterbatch 
which is manufactured and sold by Hyperion Catalysis 
International, U.S. A (trade name: Polyamide66 with Fi- 
bril™ Nanotubes RMB4620-00; carbon fiber content: 20 % 
by weight ) . 

The shaped resin article of the present invention 
may further contain wollastonite particles (E). As 
wollastonite particles (E) , it is preferred to use wol- 
lastonite particles having an average particle diameter 
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of from 2 to 9 tjun and an aspect ratio of 5 or more. 
(Herein, the term "average particle diameter" means an 
equivalent spherical diameter which is measured and 
calculated by Sedigraph particle dieimeter analyzer 
(model 5100; manufactured and sold by Micromeritics In- 
strument Corporation, U.S. A) with respect to a solution 
obtained by adding 0.75 g of wollastonite particles to 
45 ml of a 0.05 % Calgon solution and satisfactorily 
dispersing the wollastonite particles therein by an ul- 
trasonic washer; and the term "aspect ratio" means an 
aspect ratio which is calculated from the average di- 
ameter and average length as measured with respect to 
at least 5,000 wollastonite particles on a photomicro- 
graph taken by an electron scanning microscope. ) 

As wollastonite particles, it is more preferred to 
use a mixture of two or more types of wollastonite par- 
ticles having different aspect ratios. Specifically, 
there can be used a mixture of wollastonite particles 
having an aspect ratio of 5 or more and wollastonite 
particles having an aspect ratio of less than 5. 

With respect to such a mixture of wollastonite 
particles having different aspect ratios, it is most 
preferred that the amount of wollastonite particles 
having an aspect ratio of 5 or more is 50 % by weight 
or more, based on the total weight of wollastonite par- 



tides contained in the mixture (i.e., total weight of 
wollastonite particles (E) ) . 

As examples of preferred methods for incorporating 
wollastonite particles (E) into the shaped resin arti- 
cle of the present invention, there can be mentioned a 
method in which wollastonite particles (E) together 
with polyphenylene ether (B) are added to other materi- 
als for producing a shaped resin article, and the re- 
sultant mixture is melt -kneaded to thereby obtain a 
shaped resin article; a method in which wollastonite 
particles (E) together with polyamide (A) are added to 
other materials for producing a shaped resin article, 
and the resultant mixture is melt -kneaded to thereby 
obtain a shaped resin article; and a method in which 
polyphenylene ether (B) and polyamide (A) are melt- 
kneaded together, followed by addition of wollastonite 
particles (E) thereto, and the resultant mixture is 
further melt -kneaded to thereby obtain a shaped resin 
article. Among the above-mentioned three methods, the 
third method is most preferred. 

Further, from the viewpoint of improving the dis- 
persibility and handling property of wollastonite par- 
ticles (E), wollastonite particles (E) may be added in 
the form of a wollastonite- containing masterbatch which 
is obtained by dispersing wollastonite particles in at 



least a portion of polyamide (A) and/or at least a por- 
tion of hydrogenated block copolymer (C) . 

As examples of specific methods for producing the 
above-mentioned wollastonite-containing masterbatch, 
there can be mentioned the following methods ( 1 ) to 
(3): (1) a method in which, in the production of poly- 
amide (A), a raw material monomer (s) for producing 
polyamide (A) is polymerized in the presence of wollas- 
tonite to thereby obtain a wollastonite-containing mas- 
terbatch; (2) a method which uses an extruder, wherein 
polyamide (A) and/or partially hydrogenated block co- 
polymer (C) are/is dry-blended with wollastonite , and 
the resultant mixture is melt -kneaded at a temperature 
within a range such that polyamide (A) and/or partially 
hydrogenated block copolymer (C) are/is melted satis- 
factorily and heat decomposition of the polymer(s) does 
not occur; and (3) a method which uses a twin-screw ex- 
truder having a first inlet provided at an upstream 
portion and a second inlet provided at a downstream 
portion of the extruder, wherein polyamide (A) and/or 
partially hydrogenated block copolymer (C) are/is fed 
to the extruder from the first inlet, while feeding 
wollastonite to the extruder from the second inlet . 
Among these methods, method (3) is most preferred. 

Further, in the present invention, a compatibility 



agent may be incorporated into the shaped resin article 
during the production thereof. 

With respect to compatibility agents which can be 
used in the present invention, there is no particular 
limitation so long as it is an agent which can improve 
the physical properties of a polyamide-polyphenylene 
ether alloy. Specifically, the compatibility agent 
which can be used in the present invention is a multi- 
functional compound which interacts with one or both of 
the polyphenylene ether and the polyamide. The inter- 
action may be either a chemical interaction (e.g., 
grafting) or physical interaction (e.g., change in sur- 
face properties of the dispersed phase) . 

Examples of compatibility agents which can be used 
in the production of the shaped resin article of the 
present invention include those which are described in 
detail in Unexamined Japanese Patent Laid-Open Specifi- 
cation Nos. Hei 8-8869 (corresponding to EP 201,416) 
and Hei 9-124926 (corresponding to EP 747,439). All of 
the conventional compatibility agents described in 
these patent documents can be used in the present in- 
vention, and the compatibility agents can be used indi- 
vidually or in combination. 

Among various conventional compatibility agents, 
especially preferred are maleic anhydride and deriva- 
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tives thereof, maleic acid and derivatives thereof, 
citric acid and derivatives thereof, fumarlc acid and 
derivatives thereof, and polyphenylene ether pellets 
which have been modified with any of these compounds. 

The amount of the compatibility agent used in the 
present invention is preferably from 0.01 to 25 parts 
by weight, relative to 100 parts by weight of the total 
of polyamlde (A) and polyphenylene ether (B) . 

With respect to the form of compatibility agents 
which can be used in the present invention, there is no 
particular limitation. However, from the viewpoint of 
ease in handling, it is preferred to use compatibility 
agents in the form of relatively large particles rather 
than in the form of a powder formed of fine particles. 
Specifically, for example, when a compatibility agent 
having a pungent odor (e.g. , maleic anhydride) is used, 
it is preferred that the compatibility agent is in the 
form of relatively large particles because the pungent 
odor thereof is reduced as compared to the case where 
the compatibility agent is in the form of a powder 
formed of fine particles, so that the working environ- 
ment is not spoiled. 

With respect to compatibility agents in the form 
of relatively large particles, the particle diameter 
thereof is preferably 1 mm or more, more preferably in 



the range of from 1 nun to 10 nun^ most preferably from 3 
to 8 mm. When the particle diameter is 10 mm or less, 
there is no danger of occurrence of any troubles with 
respect to the feeding of the particles into an ex- 
truder . 

In the shaped resin article of the present inven- 
tion, polyamide (A) is present as a continuous phase in 
which polyphenylene ether (B) is dispersed to form a 
dispersed phase, and partially hydrogenated block co- 
polymer (C) is present in at least one phase selected 
from the group consisting of the continuous phase of 
the polyamide (A) and the dispersed phase of the poly- 
phenylene ether (B) . When the shaped resin article has 
a composition such that polyamide (A) cannot form a 
continuous phase, the coating adhesion strength of the 
shaped resin article becomes disadvantageous ly low. 
With respect to the dispersion state of partially hy- 
drogenated block copolymer (C) in the dispersed phase 
of polyphenylene ether (B) , there is no particular 
limitation, and partially hydrogenated block copolymer 
(C) may have a microphase- separated structure as de- 
scribed in U.S. Patent No. 5,109,052, or may be in the 
form of a mass . 

In the shaped resin article of the present inven- 
tion, it is required that polyamide (A) be exposed on 



the surface of the shaped resin article so that the 
surface area of polyamide (A) exposed on the overall 
surface of the shaped resin article is at least 80 %, 
based on the surface area of the shaped resin article. 
It is preferred that the above-mentioned surface area 
of polyamide (A) exposed on the overall surface of the 
shaped resin article (hereinafter, the above-mentioned 
surface area of polyamide (A) is frequently referred to 
simply as "polyaimide area ratio") is 90 % or more. 

When the above-mentioned polyamide area ratio is 
less than 80 %, the coating adhesion strength of the 
shaped resin article becomes disadvantageous ly low. 

The polyamide area ratio can be measured as fol- 
lows . 

From a shaped resin article, a flat plate having a 
size of about 1 cm x about 1 cm is cut out, and used as 
a sample for the measurement of the polyamide area ra- 
tio- (When the shaped resin article is in the form of a 
pellet, the pellet per se is used as the sample). The 
obtained sample is immersed in a 10 % aqueous solution 
of phosphotungstic acid at a temperature of from 20 to 
80 C for not more than 24 hours, to thereby dye the 
sample selectively at the polyamide portions thereof. 

After dying of the sample, the dyed sample is re- 
covered from the aqueous solution, followed by washing 



with water and drying. A photomicrograph (backseat- 
tered electron image) (magnification: x 2,500) of the 
surface of the dyed scimple is taken using a field 
-emission scanning electron microscope (FE-SEM) (model 
"8-4700"; manufactured and sold by Hitachi, Ltd., Ja- 
pan), wherein the microscope is operated at an accel- 
eration voltage of 5 kV and the photomicrograph is 
taken at an angle perpendicular to the surface portion 
of the sample where the portion is observed under the 
microscope . 

In the obtained image, the polyamide portions dyed 
with tungsten assume a white color due to the electron 
reflection of tungsten, and the undyed portions assume 
a black color. Thus, in the obtained image, the por- 
tions attributed to the polyamide exposed on the sur- 
face of the shaped resin article can be distinguished 
from other portions. 

With respect to the thus obtained photomicrograph 
(backscattered electron image) , the total area of white 
portions thereof is measured using an image analysis 
device (model ncime : Image-Pro PLUS ver.4.0; Media Cy- 
bernetics, Inc., U.S.A.), and the ratio of the total 
area of the white portions to the overall area of the 
photomicrograph of the sample is obtained as the poly- 
amide area ratio. (In the measurement of the total 



area of the white portions in the backscattered elec- 
tron image, the threshold for monochromization of the 
image is determined as follows. From the histogram of 
the color tone of the backscattered electron image, an 
intensity of a peak attributed to the color of white 
and an intensity of a peak attributed to the color of 
black are determined, and the mean value of the two in- 
tensities is used as the threshold for monochromiza- 
tion . ) 

The polyamide area ratio is determined by observ- 
ing at least 10 different portions of the surface of 
shaped resin article, and the average value of respec- 
tive polyamide area ratios of the observed portions is 
defined as the polyamide area ratio of the shaped resin 
article. The above-mentioned at least 10 portions to 
be observed are selected from portions near the center 
of the shaped resin article, but not from any surface 
portion (such as a surface portion or thereabout, which 
surface portion corresponds to a point in the mold at 
which a flow of a molten resin in a mold stops (such a 
surface portion is, hereafter, referred to as a "flow- 
end portion")) which is expected to have a small amount 
of the polyamide as compared to other portions. Spe- 
cifically, for example, in the case where the shaped 
resin article is produced by injection molding, the 



above-mentioned portions to be observed for the meas- 
urement of the polyamide area ratio are selected as 
follows . When a portion of the shaped resin article 
corresponding to the gate of a mold (such a portion is, 
hereinafter, referred to as a "gate portion") is de- 
fined as a starting point, and the distance from the 
gate portion to the flow-end portion is defined as 1, 
the polyamide area ratio is measured with respect to 
portions within a distance of from 0 to 0 . 8 as measured 
from the starting point. 

Further, when the shaped resin article is in the 
form of strand cut pellets (i.e., pellets obtained by a 
method in which a strand which has been extruded from 
an extruder is cooled in a water bath, followed by cut- 
ting) , cross -sections obtained by cutting the strand 
are not regarded as parts of the surface of the shaped 
resin article at which the polyamide area ratio is 
measured. That is, in the case of a strand cut pellet, 
the polycumide area ratio is measured with respect to 
surface portions of the pellet other than surface por- 
tions which are cross -sections obtained by cutting the 
strand. 

In the present invention, it is required that the 
polyamide area ratio measured with respect to the over- 
all surface of the shaped resin article be high for 
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achieving excellent coating adhesion strength of the 
shaped resin article. When such a requirement Is sat- 
isfied, the coating adhesion strength of the shaped 
resin article is greatly Improved as compared to the 
coating adhesion strength of a shaped article formed 
from a polycimlde alone or a polyphenylene alone. 

The shaped resin article of the present Invention 
Is characterized In that a resin (hereinafter, referred 
to as a "dispersed phase resin") which forms the dis- 
persed phase (i.e., polyphenylene ether (B) and option- 
ally partially hydrogenated copolymer (C)) is present 
in a manner such that the dispersed phase resin forms 
moderate concavo-convex portions on the surface of the 
shaped resin article, and such concavo-convex portions 
are coated with polyamlde (A) . By virtue of this char- 
acteristic, the shaped resin article exhibits excellent 
effects as mentioned above. For forming the moderate 
concavo-convex portions by the dispersed phase resin, 
it is necessary to increase the melt viscosity of the 
dispersed phase resin. On the other hand, for forming 
a desired coating of polyamlde (A) on the concavo 
-convex portions, it is preferred that the melt viscos- 
ity of polyamlde (A) is low. 

For sufficiently increasing the melt viscosity of 
the dispersed phase resin so as to form moderate con- 



cavo- convex portions on the surface of the shaped resin 
article, it is necessary that the molecular weight of 
partially hydrogenated block copolymer (C) be high. 
Specifically, by using the above-mentioned partially 
hydrogenated block copolymer (C-1) which has a number 
average molecular weight of from 200,000 to 300,000, it 
becomes possible to form moderate concavo-convex por- 
tions on the surface of the shaped resin article, 

When a polyamide having a low melt viscosity is 
used alone as polyamide (A) , it becomes possible to ob- 
tain a high polyamide area ratio; however, a disadvan- 
tage is that the mechanical properties (e.g. , impact 
strength) of the shaped resin article are lowered. On 
the other hand, when a polyamide having a high melt 
viscosity is used alone as polyamide (A) , the mechani- 
cal properties of the shaped resin article are im- 
proved; however, a disadvantage is that the polyamide 
area ratio as measured with respect to the surface of 
the shaped resin article is lowered, so that the coat- 
ing adhesion strength is lowered. Therefore, for 
achieving both of excellent mechanical properties and 
excellent coating adhesion strength, it is necessary to 
use a mixture of two or more type of polyamides as men- 
tioned above. 

In the present invention, it is preferred that the 



melt viscosity (as measured at 290 ** C and a shear rate 
of 1,000 sec"^) of the dispersed phase resin (i.e., 
polyphenylene ether (B) and optionally partially hydro- 
genated block copolymer (C)) is 800 Pa-s or more, more 
advantageously 1,000 Pa-s or more. 

On the other hand, it is preferred that the melt 
viscosity (as measured at 290 C and a shear rate of 
1,000 sec"^) of the resin forming the continuous phase 
(i.e., polyamide (A)) (hereinafter, referred to as a 
"continuous phase resin") is less than 200 Pa's, more 
advantageously less than 100 Pa*s. 

Further, it is preferred that the ratio of the 
melt viscosity of the dispersed phase resin to the melt 
viscosity of the continuous phase resin is 10 or more, 
more advantageously 20 or more. 

The melt viscosities of the dispersed phase resin 
and the continuous phase resin can be measured as fol- 
lows. For example, the melt viscosity of the dispersed 
phase resin can be measured by a method in which a ma- 
terial having the same composition as that of the dis- 
persed phase resin is subjected to extrusion molding to 
obtain pellets, and the melt viscosity of the obtained 
pellets is measured by a capillary rheometer or the 
like. The melt viscosity of the continuous phase resin 
can be measured by the same method as mentioned above. 



In the measurement of melt viscosity of each of the 
dispersed phase resin and the continuous phase resin, 
even when an additive (such as wollastonite) is in- 
tended to be incorporated into the resin used in the 
shaped resin article, the measurement of melt viscosity 
of the resin is conducted without incorporating the ad- 
ditive into the resin. 

By adjusting the melt viscosity of the dispersed 
phase resin, the melt viscosity of the continuous phase 
resin and the dispersed phase resin/continuous phase 
resin melt viscosity ratio to 800 Pa*s or more, less 
than 200 Pa*s and 10 or more, respectively, it becomes 
easy to improve the above-mentioned polyamide area ra- 
tio, and to maintain a high coating adhesion strength 
(which is one of the characteristics of the shaped 
resin article of the present invention). 

In the present invention, it is preferred that the 
weight ratio of the dispersed phase resin to the con- 
tinuous phase resin is less than 1.0, more advanta- 
geously 0.9 or less. When the weight ratio of the dis- 
persed phase resin to the continuous phase resin is 
controlled to less than 1.0, it becomes possible to im- 
prove stably the above-mentioned polyamide area ratio. 
Further, when partially hydrogenated block copolymer 
(C) is present in the dispersed phase of polyphenylene 



ether (B), it is preferred that the amount of poly- 
phenylene ether (B) in the dispersed phase is from 50 
to 90 % by weight, based on the total weight of the 
dispersed phase. When the amount of polyphenylene 
ether in the dispersed phase is large, it becomes pos- 
sible to lower the luster of the shaped resin article. 
Specifically, it is preferred that the amounts of poly- 
amide (A) , polyphenylene ether (B) and partially hydro- 
genated block copolymer (C) are 50 to 70 % by weight, 
25 to 45 % by weight and 5 to 25 % by weight, respec- 
tively, based on the total weight of polyamide (A) , 
polyphenylene ether (B) and partially hydrogenated 
block copolymer (C). It is more preferred that the 
amounts of polyamide (A), polyphenylene ether (B) and 
partially hydrogenated block copolymer (C) are 50 to 
60 % by weight, 35 to 45 % by weight and 5 to 15 % by 
weight, respectively, based on the total weight of 
polyamide (A), polyphenylene ether (B) and partially 
hydrogenated block copolymer (C). 

The shaped resin article of the present invention 
is characterized in that the polyamide area ratio is at 
least 80 % even when the polyamide content of the 
shaped resin article is less than 80 % by weight . 
(This means that the ratio of the polyamide exposed on 
the overall surface of the shaped resin article is not 



necessarily the same as the ratio of the polyamide pre- 
sent in the shaped resin article as a whole.) By vir- 
tue of this characteristic, it becomes possible to 
achieve a high coating adhesion strength. Examples of 
methods for adjusting the polyamide area ratio to at 
least 80 % include a method in which the melt viscosity 
of the continuous phase resin is suppressed to a level 
lower than that of the dispersed phase resin; and a 
method in which the amount of a reaction product (graft 
polymer) of polyamide (A) with polyphenylene ether (B) 
is adjusted to an appropriate level. 

Specific examples of methods for suppressing the 
melt viscosity of the continuous phase resin to a level 
lower than that of dispersed phase resin include the 
above-mentioned method in which the viscosity of poly- 
amide (A) is adjusted; a method in which the polymeri- 
zation degree of polyphenylene ether is adjusted so as 
to adjust the molecular weight of the polyphenylene 
ether (used in the shaped resin article) to fall within 
the above-mentioned range; and a method in which two or 
more polyphenylene ethers having different molecular 
weights are blended. 

Specific examples of methods for adjusting the 
amount of a reaction product (graft polymer) of polyam- 
ide (A) with polyphenylene ether (B) to an appropriate 



level include a method in which the above-mentioned 
polyeimide having the specific amino group content is 
used; and a method in which the modification degree of 
the polyphenylene ether is adjusted (e.g., by mixing a 
modified polyphenylene ether with an unmodified poly- 
phenylene ether) . 

In the present invention, the method for adjusting 
the polyamide area ratio to at least 80 % is not lim- 
ited to those exemplified above. Further, a plurality 
of different methods may be used in combination for ad- 
justing the polyamide area ratio. 

With respect to the shaped resin article of the 
present invention, when wollastonite is used, it is 
preferred that the amount of wollastonite is such that 
the average coefficient of linear expansion of the 
shaped resin article is in the range of from 4.5 x 10" 
^ C'^ to 6.5 X 10"^ °C'^, wherein the average coeffi- 
cient of linear expansion of the shaped resin article 
is measured as follows. A type D2 flat plate having a 
thickness of 2 mm (prescribed in IS0294-3 : 1996 ) is pre- 
pared under conditions prescribed in ISO15103-2 : 1997 
(melting temperature: 290 **C, mold temperature: 90 **C). 
Then, from the center of the type D2 flat plate is cut 
out a segment thereof having a size of 10 mm (length as 
measured in the direction of flow of a resin in a mold) 



X 3 mm (width as measured in the direction perpendicu- 
lar to the direction of flow of a resin in a mold) x 2 
mm (thickness), and the resultant flat plate is allowed 
to stand at 100 C for at least 48 hours, to thereby 
obtain a test specimen. Using the obtained test speci- 
men, the coefficient of linear expansion is measured in 
accordance with JIS K7197-1991 at a temperature of from 
-30 to 80 C at a temperature elevation rate of 
5 C/min. 

Specifically, the amount of wollastonite is pref- 
erably from 10 to 50 parts by weight, more preferably 
15 to 35 parts by weight, relative to 100 parts by 
weight of the total of polyamide (A) , polyphenylene 
ether (B) and partially hydrogenated block copolymer 
(C) . 

In the present invention, in addition to the above 
-mentioned components of the shaped resin article, if 
desired, an additional component (s) can be incorporated 
into the shaped resin article so long as the additional 
component (s) does not adversely affect the excellent 
properties of the shaped resin article of the present 
invention . 

Examples of additional components include thermo- 
plastic resins other than mentioned above, such as a 
polyester and a polyolefin; inorganic fillers (such as 



talc, kaolin, xonotlite, titanium oxide, potassium ti- 
tanate, a carbon fiber and a glass fiber); conventional 
silane coupling agents which enhance the affinity be- 
tween an inorganic filler and a resin; flame retardants 
(such as a halogenated resin, a silicone flame retar- 
dant, magnesium hydroxide, aluminum hydroxide, an or- 
ganic phosphoric ester compound, ammonium polyphosphate 
and red phosphorus), fluororesins having an effect to 
prevent the dripping of flaming particles; plasticizers 
(such as an oil, a low molecular weight polyolefin, a 
polyethylene glycol and a fatty ester); auxiliary flame 
retardants, such as antimony trioxide; carbon black as 
a pigment; conductivity- imparting agents, such as a 
carbon fiber and a conductive carbon black ; antistatic 
agents; various peroxides; antioxidants; ultraviolet 
absorbers; and light stabilizers. 

In the present invention, the amount of the addi- 
tional component (s) incorporated into the shaped resin 
article is not more than 100 parts by weight, relative 
to 100 parts by weight of the total weight of polyamide 
(A), polyphenylene ether (B) , partially hydrogenated 
block copolymer (A) and the compatibility agent. 

Next , explanation is given below with respect to 
the method for producing a resin composition which can 
be used for producing the shaped resin article of the 



present invention . 

As specific examples of processing apparatuses 
which can be used to prepare the above-mentioned resin 
composition of the present invention, there can be men- 
tioned a single -screw extruder, a twin-screw extruder, 
a roll, a kneader, a Brabender Plastograph and a Ban- 
bury mixer. Among these apparatuses, preferred is a 
twin-screw extruder, and especially preferred is a 
twin-screw extruder provided with a first inlet and at 
least one second inlet which are, respectively, formed 
at an upstream portion and a downstream portion of the 
extruder . 

It is especially preferred to use an extruder hav- 
ing a screw diameter of 50 mm and equipped with 3 or 
more feeders , wherein a polyamide , a polyphenylene 
ether and a compatibility agent are fed to the extruder 
by different feeders, respectively, thereby 
melt -kneading together the polyamide, the polyphenylene 
ether and the compatibility agent . 

Especially when the compatibility agent used is in 
the form of relatively large particles, and the poly- 
phenylene ether used is in the form of a powder formed 
of fine particles, the use of different feeders for the 
feeding of the compatibility agent and the feeding of 
the polyphenylene ether is advantageous in that it be- 
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comes possible to prevent the classification of the 
particle mixture (i.e., mixture of relatively large 
particles of the compatibility agent and fine particles 
of the polyphenylene ether) in an extruder, which clas- 
sification leads to a disadvantage in that the ratio of 
the compatibility agent to the polyphenylene ether var- 
ies depending on a position in a feeder used for feed- 
ing both of the compatibility agent and the poly- 
phenylene ether. When such a disadvantage is caused, 
the ratio of the polyphenylene ether to the compatibil- 
ity agent, which are fed to the extruder, fluctuates 
during the operation of the extruder, thereby causing 
the fluctuation of the viscosity and particle diameter 
of the dispersed phase resin. Such a fluctuation of 
the viscosity and particle diameter of the dispersed 
phase resin is likely to cause a problem in that the 
luster and coating adhesion strength of the final 
shaped resin article varies depending on a position in 
the shaped resin article. 

Further, as a feeder for the compatibility agent, 
it is especially preferred to use a screw- type gravim- 
etric feeder. By using a screw- type gravimetric feeder, 
the stability of the feeding of the compatibility agent 
is improved, thereby suppressing the fluctuation of the 
quality of the final shaped resin article. 



With respect to the melt -kneading temperature used 
for producing the resin composition, there is no par- 
ticular limitation. In general, an appropriate tem- 
perature for obtaining a desired resin composition is 
selected from the range of from 240 to 360 **C. The 
resin temperature during the melt -kneading is prefera- 
bly from 310 to 340 C . 

Specific examples of the method for producing the 
above-mentioned resin composition are described below. 
However, needless to say, the method for producing the 
above-mentioned resin composition should not be limited 
to these examples . 

As an apparatus used for producing the resin com- 
position, there can be mentioned a twin-screw extruder 
having a first inlet and at least one second inlet 
which are provided, respectively, at upstream and down- 
stream portions of the extruder, wherein the first 
inlet is provided with a screw- type gravimetric feeder 
and a belt- type gravimetric feeder, and the second 
inlet is provided with another screw- type gravimetric 
feeder. Using such a twin screw extruder, the produc- 
tion of the resin composition can be performed by any 
of the following methods (1) to (3): (1) a method in 
which a mixture of a block copolymer and a poly- 
phenylene ether is fed to the extruder from the first 



inlet by the belt -type gravimetric feeder, and a com- 
patibility agent is fed to the extruder through the 
first inlet by the screw- type gravimetric feeder, 
thereby melt -kneading together the above-mentioned mix- 
ture and the compatibility agent at the upstream por- 
tion of the extruder, while feeding a polyamide to the 
extruder from the second inlet, thereby melt -kneading 
the resultant mixture at the downstream portion of the 
extruder; (2) a method in which a polyphenylene ether 
is fed to the extruder from the first inlet by the 
belt -type gravimetric feeder, and a mixture of a com- 
patibility agent and a block copolymer is fed to the 
extruder from the first inlet by the screw- type gravim- 
etric feeder, thereby melt -kneading together the poly- 
phenylene ether and the above-mentioned mixture, while 
feeding a polyamide to the extruder from the second 
inlet, thereby melt -kneading the resultant mixture at 
the downstream portion of the extruder; and (3) a 
method in which a polyphenylene ether in the form of a 
powder is fed to the extruder from the first inlet by 
the belt -type gravimetric feeder, and a compatibility 
agent and a polyphenylene ether in the form of pellets 
are fed to the extruder from the first inlet by the 
screw- type gravimetric feeder, thereby melt -kneading 
together the polyphenylene ether and the compatibility 



agent , while feeding a polyamide to the extruder from 
the second inlet, thereby melt -kneading the resultant 
mixture at the downstream portion of the extruder. 

The thus produced resin composition is subjected 
to molding by a desired method, thereby obtaining the 
shaped resin article of the present invention. The 
shaped resin article includes not only injection-molded 
articles, but also extrusion-molded articles, such as 
sheets, films and pellets, and secondary processed 
molded articles which are obtained by subjecting the 
above-mentioned extrusion-molded articles to injection 
molding or the like. Preferred examples of the forms 
of the shaped resin article include cylindrical pellets, 
each having a diameter of less than 3 mm and a length 
of less than 3 mm; spherical pellets, each having a di- 
ameter of less than 3 mm; disc-shaped pellets, each 
having a diameter of less than 4 mm; and an injection 
-molded article obtained by subjecting any one of the 
above-mentioned pellets to injection molding. 

In another aspect of the present invention, there 
is provided a conductive resin composition comprising: 

a polyamide (A) , 

a polyphenylene ether ( B ) , 

a block copolymer (C) comprising at least one aro- 
matic vinyl polymer block comprised mainly of aromatic 



vinyl monomer units, and at least one conjugated diene 
polymer block comprised mainly of conjugated diene 
monomer units, 

a conductive carbonaceous material (D), and 

wollastonite particles (E). 

With respect to polyamide (A) used in the conduc- 
tive resin composition of the present invention, any of 
the polyamides which are described above in connection 
with the shaped resin article of the present invention 
can be used. However, in the conductive resin composi- 
tion of the present invention, it is not necessary to 
use two or more different types of polyamides, and only 
one type of polyamide may be used as polyamide (A) , 
Nevertheless, it is preferred to use two or more dif- 
ferent types of polyamides as in the case of the shaped 
resin article of the present invention. 

With respect to polyphenylene ether (B) used in 
the conductive resin composition of the present inven- 
tion, any of the polyphenylene ethers which are de- 
scribed above in connection with the shaped resin arti- 
cle of the present invention can be used. 

Further, with respect to block copolymer (C) used 
in the conductive resin composition of the present in- 
vention, any of the block copolymers which are de- 
scribed above in connection with the shaped resin arti- 



cle of the present invention can be used. However, 
block copolymer (C) used in the conductive resin compo- 
sition of the present invention does not need to be hy- 
drogenated. 

It is preferred that block copolymer (C) used in 
the conductive resin composition of the present inven- 
tion has a number average molecular weight in the range 
of from 50,000 to less than 150,000. 

Furthermore, with respect to conductive carbona- 
ceous material (D) and wollastonite particles (E), any 
of the conductive carbonaceous materials and wollaston- 
ite particles which are described above in connection 
with the shaped resin article of the present invention 
can be used. 

With respect to the method for producing the con- 
ductive resin composition of the present invention, any 
of the methods which are described above in connection 
with the resin composition that can be used for produc- 
ing the shaped resin article of the present invention 
can be used. 

Examples of various molded articles which can be 
produced from the shaped resin article and conductive 
resin composition of the present invention include 
electric equipment for motorcycles and automobiles, 
such as a relay box material; parts for electric or 
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electronic appliances, such as an IC tray, a chassis 
and cabinet of various disc players; parts for office 
automation machines and mechanical parts, such as vari- 
ous computers and peripheral equipment therefor; parts 
5 for motorcycles, such as a cowl; exterior parts for 

automobiles, such as a bumper, a fender, a door panel, 
various moles and emblems for an automobile, an outer 
door handle, a door mirror housing, a wheel cap, a roof 
rail and a staying material therefor, and a spoiler; 

10 and Interior parts for automobiles, such as an instru- 

ment panel, a console box and a trim. 

Among the above -exemplified molded articles, the 
shaped resin article and conductive resin composition 
of the present invention are suitable for producing ex- 

15 terlor parts for automobiles. 



BEST MODE FOR CARRYING OUT THE INVENTION 
Hereinbelow, the present invention will be de- 
scribed in more detail with reference to the following 
Production Examples , Examples and Comparative Examples , 
which should not be construed as limiting the scope of 
the present invention. 

Production Excimple 1 ; production of polyphenylene 
ether modified with maleic anhydride (hereinafter, re- 
ferred to as "MPPE") 

MPPE was prepared as follows . 3 Parts by weight 
of maleic anhydride and 100 parts by weight of poly- 
phenylene ether having a reduced viscosity of 0.42 dl/g 
were dry blended, followed by melt -kneading and subse- 
quent pelletization in an extruder ''ZSK-40" (manufac- 
tured and sold by Coperion Werner & Pfleiderer GmbH & 
Co. KG, Germany; L/D (the ratio of the length (L) of 
the screw of the extruder to the diameter (D) of the 
screw of the extruder) = 42) at a cylinder temperature 

of 320 °C, thereby obtaining MPPE in the form of pel- 
lets . 

Production Example 2 : production of a copolymer of 
polyamide 6,6 and polyamide 6,1 (hereinafter, abbrevi- 
ated to "PA66/6I" ) 



Into an autoclave having a volume of 50 liters 
were charged 20.0 kg of an equlmolar salt of adipic 
acid and hexamethylenediamlne , 5.0 kg of an equlmolar 
salt of isophthalic acid and hexamethylenediamine , 1.0 
kg of adipic acid and 25 kg of purified water. The 
contents of the autoclave were well stirred, and the'^' 
atmosphere inside the autoclave was fully purged with 
nitrogen. Subsequently, the temperature of the auto- 
clave was elevated from room temperature to 220 C over 
about 1 hour while stirring. 

During the elevation of the temperature of the 
autoclave, the internal pressure increased due to the 
natural pressure increase caused by the steam inside 
the autoclave; however, the heating of the autoclave 
was performed while removing the water from the reac- 
tion system in the autoclave so as to prevent the in- 
ternal pressure of the autoclave from exceeding 18 
kg/cm^-G. After the temperature of the autoclave 
reached 220 °C, the heating of the autoclave was con- 
tinued for two hours to elevate the temperature to 
260 **C, whereupon the heating was stopped. Subse- 
quently, the discharge bulb of the autoclave was closed, 
and the autoclave was allowed to cool to room tempera- 
ture over about eight hours. Then, the autoclave was 
opened, and 20 kg of a polymer was taken out from the 



autoclave. The polymer was pulverized, thereby obtain- 
ing a pulverized polymer. 

The thus obtained pulverized polymer was subjected 
to a solid phase polymerization at 200 for 10 hours 
under a flow of nitrogen gas, to obtain a polyamide. 

The thus obtained polyamide had a hexamethylene 
isophthalamide monomer unit content of about 19 mol%, a 
terminal cunino group content of 3.9 x 10^ mol/g and a 
terminal carboxyl group content of 10.2 x 10^ mol/g per 
kg of the polyamide. 

Production Example 3 ; production of a polyamide /carbon 
masterbatch (hereinafter, referred to as "PA-MB") 

PA -MB was produced using a twin-screw extruder 
(ZSK-58MC, manufactured and sold by Coperion Werner & 
Pfleiderer GmbH & Co. KG, Germany) which had one inlet 
at an upstreeim portion thereof (hereinafter, referred 
to as "upstream inlet") and another inlet at a down- 
stream portion thereof (hereinafter, referred to as 
"downstream inlet"), wherein L/D (the ratio of the 
length (L) of the screw of the extruder to the diameter 
(D) of the screw of the extruder) was 46. Specifically, 
into the twin-screw extruder were introduced 90 parts 
by weight of PA66-1 and 10 parts by weight of KB (i.e., 
ketjen black) through the upstream inlet of the ex- 
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truder and the downstream inlet of the extruder, re- 
spectively. The contents of the extruder were melt- 
kneaded under conditions wherein the cylinder tempera- 
tures were 280 '^C at a portion between the upstream 
inlet and the downstream inlet of the extruder, and 
300 * C at a portion between the downstream inlet and 
the dye, the screw revolution rate was 400 rpm and the 
discharge rate was 300 kg/h, to thereby produce PA-MB. 

Example 1 

Pellets of a resin composition were produced using 
a co-rotating intermeshing twin-screw extruder "ZSK- 
70MC" (manufactured and sold by Coperion Werner & 
Pfleiderer GmbH & Co. KG, Germany; L/D = 46) which has 
twelve cylinder units (which are, respectively, re- 
ferred to as "1st cylinder unit", "2nd cylinder 
unit" "12th cylinder unit" as viewed in an extru- 

sion direction of the extruder) and a dye, wherein the 
respective temperatures of the cylinder units can be 
separately adjusted. The extruder has an inlet at the 
1st cylinder unit (hereinafter, referred to as "up- 
stream inlet"), another inlet at the 6th cylinder unit 
(hereinafter, referred to as "1st downstreeim inlet"), 
still another inlet at the 8th cylinder unit (hereinaf- 
ter, referred to as "2nd downstream inlet"), and two 
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vent ports (through which vacuum sucking can be per- 
formed) at the 5th and 11th cylinder units. A belt 
typB gravimetric feeder and two screw type gravimetric 
feeders are provided at the upstream inlet of the ex- 
truder, and another screw type gravimetric feeder is 
provided at the 1st downstream inlet of the extruder. 

Specifically, using the above-mentioned extruder, 
the production of pellets of a resin composition was 
performed as follows. First, raw materials for the 
resin composition were fed to the above-mentioned ex- 
truder as follows. A polyphenylene ether powder (here- 
inafter, referred to as "PPEl") having a reduced vis- 
cosity of 0.52 dl/g (as measured with respect to a 
chloroform solution thereof having a polyphenylene 
ether concentration of 0.5 g/dl at 30 **C) was fed to 
the extruder through one of the screw type gravimetric 
feeders (hereinafter, referred to as "feeder 1") pro- 
vided at the upstream inlet of the extruder. Maleic 
anhydride (in the form of tablets each having a diame- 
ter of 4 to 5 mm) (manufactured and sold by Mitsubishi 
Chemical Corporation, Japan) (hereinafter, abbreviated 
to "MAH") as a compatibilizer was fed to the extruder 
through the other screw type gravimetric feeder (here- 
inafter, referred to as "feeder 2") provided at the up- 
stream inlet of the extruder. 4 Parts by weight of a 
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polystyrene/polyethylene butylene/polystyrene block co- 
polymer (styrene content: 33 %) (hereinafter, referred 
to as "SEBSl") having a number average molecular weight 
(Mn) of 246,000 and 8 parts by weight of a polysty- 
rene/polyethylene butylene/polystyrene block copolymer 
(styrene content: 29 %) (hereinafter , referred to as 
"SEBS2") having a number average molecular weight (Mn) 
of 98,500 were dry blended using a Henschel mixer. The 
resultant mixture was fed to the extruder through the 
belt type gravimetric feeder (hereinafter, referred to 
as "feeder 3") provided at the upstream inlet of the 
extruder. By using a tumbler, a polyamide blend was 
prepared by dry blending 40 parts by weight of polyam- 
ide 6,6 (hereinafter, referred to as "PA66-a") having a 
viscosity number of 120 ml/g, a terminal amino group 
content of 2.5 x 10^ mol/g and a terminal carboxyl 
group content of 11.6 x 10^ mol/g, with 10 parts by 
weight of polyeimide 6,6 (hereinafter, referred to as 
"PA66-b'') having a viscosity number of 130 ml/g, a ter- 
minal amino group content of 4.2 x 10^ mol/g and a ter- 
minal carboxyl group content of 9.1 x 10^ mol/g. The 
obtained polyamide blend was fed to the extruder 
through the screw type gravimetric feeder (hereinafter, 
referred to as "feeder 4") provided at the 1st down- 
stream inlet of the extruder. 
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The temperature conditions in the extruder were as 
follows: the 1st cylinder unit was cooled with water, 
each of the 2nd and 3rd cylinder units had a tempera- 
ture of 250 each of the 4th to 7th cylinder units 
had a temperature of 320 **C, each of the 8th to 12th 
cylinder units had a temperature of 280 C , and the dye 
of the extruder had a temperature of 320 

The above-mentioned raw materials were melt 
kneaded together and pelletized using the above- 
mentioned extruder while adjusting the feeding rates of 
the raw materials such that the raw material mixture in 
the extruder had a composition as indicated in Table 1 
and the discharge rate of the resultant resin composi- 
tion was 909 kg/h, to thereby obtain pellets of the 
resin composition . 

During the above-mentioned melt -kneading, the 
screw revolution rate was 500 rpm. 

(Measurement of the molecular weight of polyphenylene 
ether) 

About 10 g of the above-obtained pellets were 
sliced using a microtome, to obtain slices of pellets 
each having a thickness of about 20 jxm. The obtained 
slices were extracted with 50 ml of chloroform by using 
a Soxhlet's extractor, thereby obtaining a solution of 
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sliced pellets in chloroform. The obtained solution of 
sliced pellets in chloroform (in which the main solutes 
are the polyphenylene ether and the block copolymers) 
was analyzed by GPC (gel permeation chromatography) us- 
ing an ultraviolet spectrometric detector, and the mo- 
lecular weight of polyphenylene ether was determined 
using a calibration curve obtained with respect to the 
standard polystyrene samples. The ultraviolet spectro- 
metric detector was operated at a UV wavelength of 283 
nm so as not to detect the block copolymers which are 
eluted concomitantly with the polyphenylene ether dur- 
ing the GPC analysis. 

The thus obtained data on the molecular weights 
were analyzed. As a result, it was found that the 
amount of polyphenylene ether molecules each independ- 
ently having a molecular weight of 200,000 or more and 
polyphenylene ether molecules each independently having 
a molecular weight of 5,000 or less were, respectively, 
1.45 % by weight and 4.78 % by weight, each based on 
the total weight of the polyphenylene ether molecules . 
It was also found that the weight ratio of the poly- 
phenylene ether molecules each independently having a 
molecular weight of 200,000 or more to the poly- 
phenylene ether molecules each independently having a 
molecular weight of 5,000 or less was 0.30. 
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(Determination of the area of polyamide exposed on the 
surface of a pellet (polyamide area ratio)) 

The ratio of the surface area of polyamide exposed 
on the surface of the above -obtained pellet to the 
overall surface area of the pellet (i.e., polycimide 
area ratio) was determined as follows. A pellet was 
immersed in a 10 % by weight aqueous solution of phos- 
photungstic acid at 40 * C for 8 hours, to thereby dye 
the pellet selectively at the polyamide portions 
thereof. Then, the dyed pellet was recovered from the 
aqueous solution, followed by washing with water and 
drying. A photomicrograph ( backseat tered electron im- 
age) (magnification: x 2,500) of the surface of the 
dyed pellet was taken using a field-emission scanning 
electron microscope (FE-SEM) (model "S-4700"; manufac- 
tured and sold by Hitachi, Ltd., Japan), wherein the 
microscope was operated at an acceleration voltage of 5 
kV and the photomicrograph was taken at an angle per- 
pendicular to the surface portion of the pellet, which 
was observed under the microscope. With respect to the 
thus obtained photomicrograph (backseat tered electron 
image) , the total area of white portions thereof was 
measured using an image analysis device (model name: 
Image-Pro PLUS ver.4.0; Media Cybernetics, Inc., 
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U.S.A.)/ and the ratio of the total area of the white 
portions to the overall area of the photomicrograph of 
the pellet was obtained as the area of polyamlde ex- 
posed on the surface of the pellet . The result is 
shown in Table 1. (In the measurement of the total 
area of the white portions in the backscattered elec- 
tron image, the threshold for monochromization of the 
image was determined as follows. From the histogram of 
the color tone of the backscattered electron image, an 
intensity of a peak attributed to the color of white 
and an intensity of a peak attributed to the color of 
black were determined, and the mean value of the two 
intensities was used as the threshold for monochromiza- 
tion . ) 

(Matteness of the surface of a shaped resin article) 

Using an injection molding machine "IS80EPN" (cyl- 
inder temperature: 280 'C; mold temperature: 80 ^'C), 
the above -obtained pellets were molded into a shaped 
resin article in the form of a flat plate having a 
width of 50 mm, a length of 90 mm and a thickness of 
2.5 mm. The injection conditions were as follows: the 
injection velocity (in terms of an average velocity of 
a molten resin passing through the critical cross - 
sectional area as prescribed in ISO 294-1) was 200 mm/s. 
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the injection pressure was a minimum pressure needed to 
charge a resin into the molding machine (i.e., minimum 
pressure needed to prevent a shaped resin article from 
suffering a sink mark or to prevent the mold from being 
insufficiently filled) , the injection time was 20 sec- 
onds , and the cooling time was 25 seconds. 

The surface of the above -obtained shaped resin ar- 
ticle was visually observed. As a result, it was found 
that almost entire surface of the shaped resin article 
(except for a portion thereof corresponding to a gate 
of the mold) was matte. In the present invention, the 
matteness of the surface of a shaped resin article is 
evaluated in accordance with the following criteria. 

I : The entire surface of the shaped resin arti- 
cle has gloss, and there is almost no matte portion in 
the surface of the shaped resin article. 

II: The shaped resin article has a matte portion 
only at a surface portion thereof corresponding to a 
point in the mold at which a flow of a molten resin 
stops . 

Ill: Almost entire surface of the shaped resin ar- 
ticle, except for a portion thereof corresponding to a 
gate of the mold, is matte. 

IV: Almost entire surface of the shaped resin ar- 
ticle is matte. 
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For rendering easy the uniform application of a 
coating composition on the surface of a shaped resin 
article so as to form a coating having a uniform thick- 
ness, it is preferred that the area of matte portion in 
the surface of the shaped resin article is as large as 
possible . 

(Evaluation of the coating adhesion strength) 

For evaluation of the strength of adhesion of a 
coating to a shaped resin article, the above-mentioned 
flat plate was coated by using an automated spray coat- 
ing machine under conditions wherein the resultant 
coating had a thickness of 20 \jm. As a coating compo- 
sition, Z-NY (trade name; manufactured and sold by Ori- 
gin Electric Co., Ltd., Japan) was used. After comple- 
tion of the spray coating, the coated flat plate was 
baked at 80 C for 30 minutes. 

Then, the coated flat plate was allowed to stand 
still at 23 *C and at a humidity of 50 % for 24 hours. 
With respect to a certain area (having a size of 2 cm x 
2 cm) of the coated surface of the flat plate, the 
coated surface was cut with a cutter to form a check- 
ered cut pattern composed of 100 square coating sec- 
tions each having a size of 2 mm x 2 mm, and a peeling 
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test was performed in which a cellophane adhesive tape 
was adhered to the coated surface portion having the 
checkered cut pattern and, then, quickly peeled off. 
The coating adhesion strength was evaluated by measur- 
ing the number of square coating sections which were 
left on the coated surface after the cellophane adhe- 
sive tape had been peeled off. As a result, it was 
found that 95 square coating sections (out of 100 
square coating sections) were left on the surface of 
the flat plate. 

The results are shown in Table 1 . 

(Sharpness of an image reflected in the coated surface) 

The appearance of the above-mentioned coated flat 
plate was observed as follows. First, the coated sur- 
face of the coated flat plate was carefully observed to 
see whether or not there was any unevenness on the sur- 
face. Then, the sharpness of an image reflected in the 
coated surface was evaluated by observing an image of a 
fluorescent light (located about 1.5 m above the coated 
flat plate) reflected in the coated surface of the flat 
plate. The criteria for the evaluation are as follows. 

Class A: The outline of the image of the fluores- 
cent light reflected in the coated surface is clearly 
distinct . 
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Class B: The outline of the image of the fluores- 
cent light reflected in the coated surface is indis- 
tinct but is recognizable . 

Class C: The outline of the image of the fluores- 
cent light reflected in the coated surface is indis- 
tinct and is barely recognizable. 

Class D: There are minor unevennesses on the 
coated surface. 

Further, for the purpose of measuring the melt 
viscosity of a resin component forming a dispersed 
phase of a shaped resin article (hereinafter, referred 
to as "dispersed phase resin component"), pellets 
formed only of the dispersed phase resin component are 
produced in substantially the same manner as mentioned 
above in connection with the production of the pellets 
of the resin composition, except that the feeding 
through the 4th feeder was not performed (i.e., only 
the feedings through the 1st to 3rd feeders were per- 
formed) . On the other hand, for the purpose of measur- 
ing the melt viscosity of a resin component forming a 
continuous phase of a shaped resin article (hereinafter, 
referred to as "continuous phase resin component"), 
pellets formed only of the continuous phase resin com- 
ponent were produced in substantially the same manner 
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as mentioned above in connection with the production of 
the pellets of the resin composition, except that the 
feedings through 1st to 3rd feeders were not performed 
(i.e., only the feeding through the 4th feeder was per- 
formed) . 

Using the thus obtained pellets, the melt viscos- 
ity (r|d) of the dispersed phase resin component and the 
melt viscosity (r|m) of the continuous phase resin com- 
ponent were measured at 290 C and at a flow rate of 
1,000 sec""*^ by using a capillary rheometer. As a result, 
it was found that the melt viscosity {r|d) of the dis- 
persed phase resin component was about 1,570 Pa-sec, 
and the melt viscosity (r]m) of the continuous phase 
resin component was about 50 Pa -sec. The ratio 
{ ( r]d) / ( nni) ) between the above-mentioned viscosity val- 
ues was about 31. 

Examples 2 to 4 and Comparative Example 1 

The production of pellets of a resin composition 
was performed in substantially the same manner as in 
Example 1 , except that the types and amounts of raw ma- 
terials were changed as shown in Table 1. Table 1 also 
shows the various properties of the obtained pellets, 
which were evaluated in substantially the same manner 
as in Example 1 . 
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Specifically, with respect to the raw materials 
used in Examples 2 to 4 and Comparative Example 1, the 
raw materials which are different from those used in 
Example 1 are as follows: 
5 Polyphenylene ether powder (hereinafter, referred 

to as "PPE2") having a reduced viscosity of 0.42 dl/g; 

MPPE produced in Production Excimple 1 ; 

Polyamide 6,6 (hereinafter, referred to as "PA66- 
c") having a viscosity number of 230 ml/g, a terminal 
10 cunino group content of 2.4 x 10^ mol/g and a terminal 

carboxyl group content of 4.8 x 10^ mol/g; and 

PA66/6I produced in Production Example 2. 
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Examples 5 to 7 and Comparative Example 2 

The production of pellets of a resin composition 
was performed in substantially the same manner as in 
Example 1, except that the below-mentioned raw materi- 
5 als were used. With respect to the obtained pellets, 

various properties thereof were measured in substan- 
tially the same manner as in Example 1 . The results 
are shown in Table 2, together with the compositions of 
the pellets. 

10 

Polystyrene/polyethylene butylene/polystyrene 
block copolymer (styrene content: 60 %) (hereinafter , 
referred to as "SEBS3") having a number average molecu- 
lar weight (Mn) of 105,000; 
15 ketjen black "EC-600JD" (trade name; manufactured 

and sold by Ketjen Black International Company Ltd. , 
Japan) (hereinafter , referred to as "KB"); and 

polyamide/ carbon masterbatch (hereinafter, re- 
ferred to as "PA-MB") produced in Production Example 3. 
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Examples 8 to 10 and Comparative Example 3 

The production of pellets of a resin composition 
was performed in substantially the same manner as in 
Example 1, except that the extruder used in Examples 8 
5 to 10 and Comparative Examples 3 further had another 

screw type gravimetric feeder (hereinafter, referred to 
as "feeder 5") provided at the 2nd downstream inlet 
through which wollastonite was fed to the extruder, to 
thereby obtain pellets. With respect to the obtained 
10 pellets, various properties thereof were measured in 

substantially the same manner as in Example 1. The re- 
sults are shown in Table 3, together with the composi- 
tions of the pellets. Specifically, with respect to 
the raw materials used in Examples 8 to 10 and Compara- 
15 tive Example 3, the raw materials which are different 

from those used in Example 1 or were not used in Exam- 
ple 1 are as follows: 

polyamide 6 "1013B" (trade name; manufactured and 
sold by Ube Industries, Ltd., Japan) (hereinafter , re- 
20 ferred to as "PAS"); and 

the following wollastonites each manufactured and 
sold by Nyco minerals Inc., U.S.A.: 

[wollastonite 1] (average particle diameter: 5 pun, 
aspect ratio: 13), 

25 [wollastonite 2] (average particle diameter: 5 |xm. 
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aspect ratio: 3), and 

[wollastonite 3] (average particle diameter: 10 (xm, 
aspect ratio: 13) (treated with a 0.5 % by weight ami- 
nosilane compound) . 
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Example 11 

The production of pellets of a resin composition 
was performed in substantially the same manner as in 
Example 1 , except that the raw materials were used in a 
5 proportion as shown in Table 4 . With respect to the 

obtained pellets, various properties thereof were meas- 
ured in substantially the same manner as in Example 1 . 
The results are also shown in Table 4, together with 
the compositions of the pellets. 

10 



Table 4 


Upstrecun inlet 




Ex. 11 


Feeder 1 PPE-1 (parts by weight) 




38 


Feeder 2 MAH (parts by weigfit) 




0.3 


Feeder 3 SEBSl (parts by v/eigfit) 
SEES 2 (parts by weight) 
SEBS3 (parts by weight) 




3 
5 
4 


1st downstream inlet 


PA66-a (parts by weight) 
PA66-b (parts by weight) 
PA -MB (parts by weight) 




20 
10 
20 


2nd downstream inlet 


Wollastonite 1 (parts by 
weight) 

Wollastonite 2 (parts by 

weight) 

Wollastonite 3 (parts by 
weight) 




15 
5 


Polyamide area ratio 


% 


92 


Coating adhesion strength (number of square coat- 
ing sections left on the surface of a shaped resin 
article out of 100 square coating sections) 
Sharpness of an image reflected in — 


100 
A 



99 



the coated surface 

Matteness of the coated surface — IV 
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INDUSTRIAL APPLICABILITY 
The shaped resin article of the present invention 
is advantageous not only in that the shaped resin arti- 
cle has excellent matte surface, but also in that the 
shaped resin article has excellent strength of adhesion 
to a coating formed on the shaped resin article (i.e., 
"coating adhesion strength"), and such a coating formed 
on the shaped resin article has excellent sharpness of 
an image reflected therein (i.e., the coating has ex- 
cellent luster) . Further, by the use of the conductive 
resin composition of the present invention, it becomes 
possible to produce a shaped article which is advanta- 
geous not only in that the shaped article has excellent 
matte surface, but also in that the shaped article has 
excellent coating adhesion strength, and a coating 
formed on the shaped article has excellent sharpness of 
an image reflected therein . In addition , the produced 
shaped article has a satisfactorily low coefficient of 
linear expansion, which is especially advantageous in 
the field of large shaped articles, such as an automo- 
bile fender and an automobile back door. The shaped 
resin article of the present invention and the shaped 
article produced from the conductive resin composition 
of the present invention can be advantageously used in 
a wide variety of fields, e.g., not only in a field of 
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exterior parts for automobiles, but also in the fields 
of electric and electronic parts, parts of office auto- 
mation machines , mechanical parts, and electric and in- 
terior parts of motorcycles and automobiles. 



